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COMBINATION OF PHENTOLAMINE AND CYCLIC GMP 
PHOSPHODIESTERASE INHIBITORS FOR THE TREATMENT 

OF SEXUAL DYSFUNCTION 



BACKGROUND 

The present invention relates to pharmaceutical 
compositions comprising a combination of phentolamine and cyclic 
guanosine 3\5 -monophosphate phosphodiesterase (cGMP PDE) 
inhibitors and to methods of treating sexual dysfunction, especially erectile 
dysfunction, comprising administering an effective amount of a 
combination of phentolamine and cGMP PDE Inhibitors, 

The use of the pharmaceutical compositions and methods of 
this invention results in an unexpected potentiation of human sexual 
response. 

SUMMARY Or THE INVENTION 

The present invention is directed to the use of phentolamine 
in combination with cyclic guanosine 3\5'-monophosphate 
phosphodiesterase (cGMP PDE) inhibitors for the treatment of human 
sexual dysfunction. Preferably, the invention contemplates the use of 
Type V cGMP PDE inhibitor in combination with phentolamine with 
sildenafil being the preferred Type V cGMP PDE inhibitor. 

More particularly, the present invention relates to a method 
of treating sexual dysfunction, especially erectile dysfunction, comprising 
administering to a human in need of such treatment an effective amount of 
a combination of phentolamine, or a pharmaceutically acceptaible salt, 
solvate or ester thereof, and a cGMP PDE inhibitor, or a pharmaceutically 
acceptable salt or solvate thereof. Preferably, the invention contemplates 
the use of Type V cGMP PDE inhibitor in combination with phentolamine, 
with sildenafil being the preferred Type V cGMP PDE inhibitor. 
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Phentolamine mesylate and sildenafil citrate are the most preferred active 
ingredients fonuse in the methods of this invention. 

In a second aspect, the invention relates to a pharmaceutical 
composition comprising an effective amount of phentolamine, or a 
pharmaceutically acceptable salt, solvate or ester thereof, and a cGMP 
PDE inhibitor, or a pharmaceutically acceptable salt solvate thereof. 
Preferably, the pharmaceutical compositions envisioned by the present 
invention comprise phentolamine, or a pharmaceutically acceptable salt, 
solvate or ester thereof, and a Type V cGMP PDE inhibitor, or a 
pharmaceutically acceptable salt solvate thereof, with sildenafil being the 
preferred Type V cGMP PDE inhibitor. Phentolamine mesylate and 
sildenafil citrate are the most preferred active Ingredients of the 
pharmaceutical compositions of this invention. 

In a third aspect, the invention relates to a kit comprising in 
one container an effective amount of phentolamine, or a pharmaceutically 
acceptable salt, solvate or ester thereof in a pharmaceutically acceptable 
carrier, and in a separate container, an effective amount of a cGMP PDE 
inhibitor, or a pharmaceutically acceptable salt, solvate thereof in a 
pharmaceutically acceptable carrier, with sildenafil being the preferred 
Type V cGMP PDE inhibitor. Phentolamine'mesylate and sildenafil citrate 
are the most preferred active ingredients for use In the kits of this 
invention. 

In a fourth aspect, the invention relates to a pharmaceutical 
composition for the treatment of human sexual dysfunction comprising a 
therapeutically effective amount of a first vasodilating agent or a 
pharmaceutically acceptable salt or solvate or ester thereof, a 
therapeutically effective amount of a second vasodilating agent or a 
pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. Preferably, the first vasodilating 
agent or a phamfiaceuticaily acceptable salt or solvate or ester thereof is 
an adrenergic blocker. More preferably, the adrenergic blocker is an 
alpha-adrenergic blocker. Also preferred is that the alpha adrenergic 
blocker is selected from the group consisting of an alphal -adrenergic 
blocker, an alpha2-adrenergic blocker or both an alphal -adrenergic 
blocker and an alpha2-adrenergic blocker. Preferably, the second 
vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is a cGMP PDE inhibitor. Also preferrred is that the first 
vasodilating agent or a pharmaceutically acceptable salt or solvate or 
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ester thereof is an adrenergic blocker and the second vasodilating agent 
or a pharmaceutically acceptable salt or solvate or ester thereof Is a cGMP 
PDE inhibitor. The adrenergic blocker can be selected from the group 
consisting of phentolamine, phentolamine mesylate, phentolamine 
hydrochloride, phenoxybenazmine, tolazoline, dibenamine, yohimbine, 
terazosin, doxazosin, prazosin and the like. The cGMP PDE inhibitor can 
a cGMP PDE V inhibitor. Preferably, the cGMP PDE V inhibitor is selected 
from the group consisting of; 
sildenafil, 

(6R. 1 2aR)-2,3.6,7, 1 2, 1 2a-hexahydro-2-methyl-6-(3,4- 

methylenedioxyphenyl)-pyrizino[2*,r:6,1]pyrido[3,4-b]indole-1,4-dione 
(Compound A), and 

(3S,6R, 1 2aR)-2,3,6,7, 1 2, 1 2a-hexahydro-2,3-dimethyl-6-(3,4- 

methylenedioxyphenyl)-pyrazino[2M':6.1]pyrido[3.4-b]indole-1,4-dione 
(Compound B) or a pharmaceutically acceptable salt or solvate thereof. 

In a fifth aspect, the Invention relates to a method of treating human 
sexual dysfunction comprising the simultaneous or sequential 
administration of a therapeutically effective amount of a therapeutically 
effective amount of a first vasodilating agent or a pharmaceutically 
acceptable salt or solvate or ester thereof, a therapeutically effective 
amount of a second vasodilating agent or a pharmaceutically acceptable 
salt or solvate thereof, and a pharmaceutically acceptable carrier. The 
classes and types of compounds which can be used in the method-.are 
described in the fourth aspect, above. 



DETAILED DESCRIPTION 

Humans include, of course, males and females. Although the 
pharmaceutical compositions of the present invention are envisaged 
primarily for the treatment of erectile dysfunction or male sexual 
dysfunction, they may also be useful for the treatment of female sexual 
dysfunction. Such female sexual dysfunction may include orgasmic 
dysfunction due to clitoral irregularities or. disturbances. 

Phentolamine, 3-[[(4,5-dihydro«1 H-imidazol-2-yl)methyl](4- 
methylphenyl)amino]phenol, and pharmaceutically acceptable salts, 
solvates, hydrates, crystalline polymorph forms and the free base thereof, 
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are useful in the treatment of sexual dysfunction. A rapidly disintegrating 
tablet and method of use to treat' sexual dysfunction is disclosed in United 
States Patent No. 5,731,339, also incorporated herein by reference. 
Representative formulations comprising phentolamine are disclosed in 
U.S. 5,731 ,339. Phentolamine can exist in unsolvated as well as solvated 
forms, including hydrated forms, e.g. hemi-hydrate. In general, the 
solvated forms, with pharmaceutically acceptable solvents such as water, 
ethanol and the like are equivalent to the unsolvated forms for purposes of 
the invention. Phentolamine can form pharmaceutically acceptable salts 
with organic and inorganic acids. Examples of suitable acids for salt 
formation are hydrohalic acids such as hydrochloric and hydrbbromic; as 
well as other acids such as sulfuric, phosphoric,, acetic, citric, oxalic, 
malonic, salicylic, malic, fumaric, succinic, ascorbic, maleic, 
methanesulfonic, toluenesulfonic and other mineral and carboxylic acids 
known to those skilled in the art. The salts are prepared by contacting the 
free base form with a sufficient amount of the desired acid to produce a 
salt in the conventional manner. The free base fonns may be regenerated 
by treating the salt with a suitable dilute aqueous base solution such as 
dilute aqueous sodium hydroxide, potassium carbonate, ammonia and 
sodium bicarbonate. The free base fonms differ from their respective salt 
forms somewhat in certain physical properties, such as solubility in polar 
solvents, but the salts are otherwise equivalent to their respective free 
base form for purposes of this invention. Phentolamine can also form 
crystalline polymorph fonms or crystalline forms thereof using suitable or 
conventional crystallization procedures. 

The present invention is directed to the use of cyclic 
guanosine 3',5*-monophosphate phosphodiesterase (cGMP PDE) 
inhibitors in combination with the salts or esters of phentolamine, 
preferably, with phentolamine mesylate for the treatment of human sexual 
dysfunction, preferably erectial dysfunction Examples of cGMP PDE 
inhibitors contemplated in this invention are as follows and are described 
in the following documents, as indicated. The disclosure of each of the 
below-referred to document is incorporated herein by reference. 
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European published application number 0201188, which 
discloses compounds of the formula 




and the pharmaceutically acceptable salts thereof, 
in which: 

R, is a lower a\ky\ of from one to six carbon atoms, 
a lower alkenyl of from one to six carbon atoms, a 
lower hydroxyailcyl of from one to six carbon 
atoms, a lower hydroxyaJkenyl of from two to six 

cartwn atoms, a lower ammoalkyi of from one to 
six carbon atoms, or a lower aminoaikeny! of from 
two to six carbon atoms; 



n is 0 or an integer of from 1 to 4; and 

Ar is a radical of the folJowing general formula (R,) 




(R2) 



or 2. 3. or 4-pyiidyl, in which X. Y. and 2 are 
independently, (i) hydrogen; (2) lower alkyJ of from* 
one to six carbon atoms: (3) halogen. (4) hydroxyl; 
<5) lower a?koxy of from one to six carbon atoms; • 
(6) nitro: (7) amino; (8) NR'R- wherein R' and R- 
are each, independently, (a) hydrogen or (b) tower 
alkyl Of from one to six carbon atoms optronaJiy 
substituted by (i) amino, (it) morpholino or m 
cycloalkyi of from, five to seven carbon atoms; (Q) 
sulfonyi; or ' 

(10)-SO^R'R- wherein R' and R- are as defined 
above; 



with the proviso that not ail of X, Y, and 2 can be 
nitro, amino, or NR'R- at once. 



wo 99/59584 



PCT/US99/07046 



-6- 

Preferred compounds include: 

I, 

l-ethyl-3-methyl-5-phenylpyra2olo[4.3-dh 
pyrimidme-7-one; 

1.3-dimGthy|.5.phenylpyrazolor4.3.d]pyrlmidine-7- 
one; 

1 -a-dimethy I^5'(4.chioropheny ()pyra20lor4,3^]- 
pyrimldlne-7-one; 

1.3-dfmQthy/-5.(4-methylphenyJ)pyrazolo[4,3-d> 
pyrimidine-7-one; 

l,3-dimethyf-5:(4-nitfDphenyl)pyra2olo-[4,3HJ]. 
pyrimidine-7-one; 

l.3-dimethyh5-(4-trifluoromethyl^^^ 
l4.3•d^pynmidine; 

1,3^fmQthy<-5-(4-aminophenyl)pyrazolo(4.3-d|. 
pyrimidine-7-one; 

1.3-dimethyl-5-(3-aminophenyJ)pyfazoIof4.3-dl- 
pyrimidine-7-one; - 

1.3^imethyl-5-(3-nitrophenyl>pyra2olo[4.3<r7- 
pyrimidine-7-one; 

1 .3;<iimethyf.5^{2-methoxyphenyl)pyra20lo[4.3-d> 
pyrim»dine-7-one; , ^ 

l.3-dlrnethyN5.(3.4^iciilorophenyOpyrazoloE4,3-d> 
pyrimidine-7-K)ne; ^ 

1.3-dImethy|.5-(3.4-dinielhoicyphenyI>pyra2o«o[4.3- 
dhpyrim{djne*7K>ne; 
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European published application number 0214708, which 
discloses compounds of the formula 




III 



in which: 



A represents a group of formula: 

7 



(a} 




(c) 




{bj 



Z-N 





or (e) 



R' and R' are the same or different and each 
represents a hydrogen atom, a halogen atom or a 
group of formula *OR*; 

R' and R* are the same or different and each 
repTBsents a cdrt)amoyl group or a cartXTxy group: 

R* and R* both represent hydrogen atoms or to- 
gether they represent an extra cartx)nK:afbon bond 
b^ween the cart>on atoms to which ttiey are at- 
tached: 
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R' represents a hydrogen atom, a halogen atom or 
a group oi formula -OR". -NR*R'' or -SR': 

R' represents a haiogen atom or a group of formula 
-OR\ -NR'^R" or -SR*; 

R* represents a hydrogen atom, a C,-C* alky I ) 
group, an alkylsulphonyt group, a haloalkylsul- 
phenyl group, an arylsuiphonyl group or a hydroxy- 
protecting group; 

R*' and R" are the same or different and each 

represents a hydrogen atom, a hydroxy group, a 
C-C* alky I group, a C-C* hydroxyalkyJ group, a Cr 
C4 aminoalkyl group, an aralkyi group, art" aryl 
group, a C-C, alkoxy group, an aralkyloxy g^oup. 
an amino group, a C,-C» aliphatic acyl group or an 
aromatic acyl group; or R"* and R" together repre- 
sent a substituted methylene group, or R* and R", 
together wHh the nitrogen atom to vvhich they are 
attached, represent a heterocyclic group having 5 
or 6 ring atoms, of which, in addition to the nitro- 
gen atom shown, 0 or 1 are additional oxygon, 
nitrogen or sutphur helero-atoms, said heterocyclic 
group being unsubstituted or having from 1 to 3 C- 
C. alkyi and/or C-C* alkoxy substituants; 

R'* represents a C.-C, alkyI group; 

Z represents a hydrogen atom, a hydroxy group or 
•a substituted hydroxy group: and 

W represents an alkoxy group or an aralkoxy 
group: 

provided that, when A represents said group of 

formula (e). R* and R* both represent hydrogen 
atoms; 

and pharmaceuhcally acceptal^e salts and esters 
thereof. 



wo 99/59584 



PCT/US99/07046 



-9- 

Preferred compounds include: 

if 

2-Ammo-€-desamino-6-hydroxygriseoric 
acid and pharmaceuticaliy accepiaWe salts and es- 
ters thereof. 

2-Amlno-6-de3amino-6-hydroxygnseoiic 
add 7'-amide and pharmaceuticaliy acceptable 
salts and esters thereol. 

. 2*Aininogriseoltc acid and phamiaceuticaUy 
acceptable salts and esters thereof. 

Bis(pivaloyloxymethyl) 2-arr»lno-6- 
desamino-6-hydroxygriseolate and pharmaceutical- 
iy acceptable salts thereof. 

2-Annino-N '-fnethoxygriseolic acid and 
pharmaceuticaliy acceptable salts and esters there- 
-of. 

2-Amino-iJ*-fc>enzyloxygriseoUc add and 
pharmaceuticaliy acceptable salts and esters there- 
of. 

2-Fluorogrise(rfic add and pharmaceuticalJy 
acceptable salts and esters thereoi. 

2-Chlorogriseolic add and pharmaceuticaHy 
acceptable salts and esters thereof. 

- 2-Amino-6-desamino-6-hydroxy-7'-desoxyg- 
nseoHc add and pharmaceuticaliy acceptable salts 
and esters thereof. 

. a-Amino-T-desoxygriseolic add and phar- 
maceuticaliy acceptable saHs and esters thereof. 

2»Chlorx>-7'-desoxygriseoric add and phar- 
maceuticatiy acceptable satts and esters thereof. 

2-Amlno-6-desamino-6-hydroxy-2'-chloro- 
2'<lesoxygr1seonc acid and pharmaceuticaliy ac- 
ceptable salts and esters thereof. 

" v. 2-Amlno^-de5amino^hydroxy-2'-desoxyg- 
riseoHc add and pharmaceuticaliy acceptable satts 
and esters thereof. 

2-Amino-2*-chloro-2*-desoxygr!SQolic add 
and pharmaceuticaliy accep^le salts and esters 
thereof. 

. 2-Amlno-2*-de60xygriseofic add and phar- 
maceuticaliy acceptable salts and esters thereof. 

2-Chloro-2'-desoxygriseoGc add and phar- 
maceuticaliy acceptable salts and esters thereof. 

Qrlseolic add Xj'-^de and pharmaceuti- 
caliy acceptable salts thereof. 

2-Acetyiamlno-6-desamino-6-hydroxy-4*.5*- 
dfhydrogrisei^ic add and pharmaceuticaliy accept- 
able salts and esters thereof. 

2-Amino-6-de$amino-B-hydroxy-4\5'- 
dihydfogriseofic add and pfiarmaceutically accept- 
able salts and esters thereof. 

2-Acetylamino-6-desamino-6-hydroxy-4'.5*- 
dihydro-7*-desoxygriseolic add and pharmaceuti- 
caliy acceptable salts and esters thereof. 

2-Amlno-6-desamlno-6-hydroxy-4*.5'- 
dihydro-T'-desoxygriseollc add and phamrtacetJti- 
cally acceptable salts and esters thereof. 

2,6-D(aiIoro-6-de8amlno-4'.5'-dihydrog- 
nseolic add and pharmaceuticaliy acceptable salts 
and esters ti>oreof. 

2-Chloro-4*^-dihydrognseolic add and 
pharmaceuticaliy acceptable satts and esters there- 
of- 
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European published application number 0319050, which 
discloses compounds of the formula 




in which: 

A represents a group of formula: 



(I) 



R*^ represents a C^Cc alkyi group; 

and pharmaceutically acceptable salts and estere thereof. 
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European published application number 0293063, which 
discloses compounds of the formula 



o 


H 








(1) 


OR^ 







or a pharmaceutrcally acceptable salt thereof, wherein 
IS Chalky! -or Ca^alkenyl. and 
is hydrogen or hydrocy. 



Preferred compounds include: 



2-(2-propoxyph8ny{)-6-purinone. 
2-(2-etho}cyphenyl)-6-purinone, 
2-(2-buroxyph8ny!)-6-purinone, 
2-{2-isobuloxyphenyI>-6-purinone. 
2-<2-propoxyphenyi)purinQ-6.8-dione, 
2-(2-methoyyphenyl)purine-e.S-dione, 
2-{2-othoxyphenyI)purine-6.8-dione, 
2-{2-butoxyphenyl)purine-6.8-<iione, 
2-{2-jsobutoxypheny)purin€-e.8-dione. or 
2-<2-aIlyloxyphonyI)purine-6-e-dtone 
or a pharmaceuticaJly acceptable salt thereof. 

European published application number 0347027, which 
discloses compounds of the formula 




or a pharmaceutically acceptable salt thereof, wherein 
X Is O or S; 

S *; Si^Cn. %TSH^r-:^SH^S: r'Y; ^^"^^^ ^ ^ e ..uoro groups: 

is hydrogen or C»-4alkyl; and 
R* is hydrogen or C.^alkyl: 

with the proviso that R« is not methvl when R^ Iq ^rL.M rs^ ^ 

is hydrogen or methyl. -CO^CH^CH, or -ON. X te 0, R3 te hydrogen and 
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Preferred compounds include: 

t, 

3-cyano-S-<2-propoxyphenyl)-2( \ H)-pyridinone. 
6-(2-propoxvphenyl)- 1 .2-dihyclro-2-oxopyridine-3-carboxamide. 
6-(2-propo)cypheny!)-l ,2-dihydro-2-OKopyridine-3-cartDOxylic acid, 
methyl 6-(2-propoxyphenyIM .2-dihydro-2-oxopyridine-3-carboxylate. 
6-(2-propoxyphenyl>-3-{1H-tetra20l-5-yl)-2(iH)-pyridinone. 
6-(2-propoxyphenyl)-2(lH)-pyridlnone, 
3-nitro-6-(2-propoxypheiiyl)-2(1 H)-pyridfnone, 

3-cyano-6-(2-8lhoxyph8nyl)-2flH>-pyr(dinone , ' 
3-amino-6-(2-propoxyphenyl)-2(lH)-pyridinone, 
3-cyano-4-methyl-6-(2-propoxyphenyl)-2(1H)-pyridinone, 
3-cyano-5-melhyl-6-(2-propoxyphonyl)-2(lH)-pyfidinone. 
3-cyano-6-(2-(1 . 1 ^,3.3,3-h6xafluoropfopoxy)phenyl-2(1 H)-pyridinone, 
3-cy ano-6-{2-propoxypheny l>-2( 1 H}-py ridinethione. 

l.2-dthydro-4-methyN2-oxO'6-(2-propoxyphenyl)pyridfne-3-carboxy!ic acid, 
methyl l,2-dihydro-4-methyl-2-oxo-6-(2-propoxyphenyI)-pyrjdine-3-carboxy 
1,2-dihydro-4-methyI-2-oxo-6-<2-propoxyphenyl)pyridine-3-cartMDxamide, 
3-cyano-6-(2-cyclopropylmethoxyphenyl)-2(1 H)-pyndirtone. * 
6-(2-butoxyphenyl)-3-cyano-2(1 H)-pyridinone. 
6-(2-aliyioxyphenyl)-3-cyano-2(lH)-pyridinone. 
3-cyano-6-|2-<2-methyIpropoxy )pheny l]-2( t H)-pyridinone, 
6-(2-ethoxyphenyI)-t.2-dihydro-2-oxopyridine-3-cart)oxamide, 
e-<2-cyclopropylmethoxyphenyl)-t,2-dihydro-2-oxopyridine-3-carboxamide, 
6-(2*butoxyphenyl)-l,2-dihydro-2-oxopyridlne-3-carboxamide. 
6-{2*atlyloxyphenyt}-1 .2-dihydro-2-oxopyridine-3-cafboxamide, or 

6-{2-(2-metfiylpropoxyphenyl)M.2-dihydro-2-oxopyridin©-3-carboxarr»ide, 
or a pharmaceuUcalty acceptable salt thereof. 



European published application number 0347146, which 
discloses compounds of the formula 



o 




or a pharmaceutfcally acceptable salt thereof, wherein 




is a ring of suWormula (a), (b). (c), (d). (e), (f) or (g) : 
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(a) (b) (c) (d) 




(e) (f ) eg) r 



R' is -ealkyi. C2-€alk8nyK Cs-scycloalkylCi nialkyJ, or Ci-salkyl substituted by 1 to 6 fluoro groups; 

is C 1-5 alky Uhio. Ci-calkylsulphonyl, C^-salkoxy. hydroxy, hydrogen, hydrazino. Oi-calkyI, phenyl. 
-NHCOR3 wherein ff^ is hydrogen or C«-<alkyl. or -WR*B^ wherein R* and together with the nitrogen 
atom to which Ihey are attached fonm a pyrrolldino. pipertdino, hexahydroazepino. morpholino or piperazino 
ring, or R* and R^ are independently hydrogen. Ca-scycloalkyI or Ci-calkyI which is optionally substituted 
by -CFa. phenyl, -S(0)nCi-€alkyl wherein n Is 0. l or 2. -0R«. -COaR^ or -NR'R^ wherein R« to R^ ar© 
independently hydrogen or Cwalkyl. provided that the carbon atonn adjacent to the nitrogen atom is not 
substituted by said -S(0)BCt-€alkyl. -OR^ or^^-NR^R^ groups; and 
B is hydrogen and can also be hydroxy when R^ is hydro)cy. 



Preferred compounds include: 



2*{2-propoxyphenyl)pyrido[2,3-d]pyrimld-4<3H>-one, 

2-{2-propoxyphenyl)pyridoI3,4-dlpyrlmld-4<3H)-one. 

2-<2-propoxyphenyl)pyr5do[4.3-d]pyrimld-4<3H)-one, 

2-(2-propoxyphenyl)pyrido(3,2-d]pyrim(d-4(3H)-one, 

2-(2-propoxyphenyl)pteridin-4(3H)-one, 

2-(2-propoxyphenyl)pteridin-4,6{3H,5H)-dione, 

2- {2-propoxyphenyl)ptericBn-4.6.7(3H,5H.8HVtrione, 

5,6-dihydro-3-methylthio-5-oxo-7-(2-propoxyphenyl)pyrimido(5.4-el [1 ^.41bia2ino. 

3- amino-5,8Kiihydro-5-oxo-7'^2-propoxyphenyl)pyrimido[5,4'«][l,2,4]tria2ane. s 
3-methylam!no-S,6-dihydro-S-oxo-7-(2-propoxyphenyl)pyrimIdo(5.4-eS 1 ^4]triazine. 
3-methoxy-6.6Hj|hydro-5<>xc>-7-)2-propoxyphenyl)pyrimidor5.4-e][l^,41tri^^ 
3-methylthio-&^xo-6K2'i5ropoxyphenvi)-7,8<llhydropyrimWo[4.5-elt1 «2«4]tr1a2ine. 
3-afnino-8K5xo-6-<2-propoxyplienyl)-7,8<lihydropyrimldo(4.5-eIt.2,41lriazine. 
3-rfwthy!arnlno-8-H5)oo-6-<2-^ropoxyphenylh7,Mihydropyr^ 
3M7>ethoxy-S-oxo*(2-propoxyphenyl)-7.8Kjihydropyrim!do(4^-eI[1^.41tria2^ 
3.8<l»oxo-6K2'pnopoxyphenyl)-3.4.7.8-telrahydropyrimidof4,5-eI1.2,41t^^ 
3-dimethylamino-8-oxo-6-(2-propoxyphenyl)-7.8Himydropyrimido[4,5-^^^ 
3-fnethyHhlc>-8K)xo-6-(2-allytoxyphonyt>-7.8Hllhydropyrimklot4^ 
3-m8thyfthlo-8-oxo^-{2«HSObutoxyphenyl)-7,8Ktihydropyrimido(4.5-eHl^^ 
3-rnethylthlo-8-oxo-€-(2-cyciopropylniethQxyphenyl)-7,8dihydropyrimldoI4.S-el[1 A41trla2in8 or 
3-methylthlo-8-oxo-6-<2-methoxyphenyl)-7»a-dihydropyrimldot4^1[1 .2,4]tria2lne 

or a phannaceutically acceptable salt thereof. 
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European published application number 0349239, which 
discloses compounds of the formula 




(1) 



or a pharmaceutically acceptable salt thereof, wtjareln 



is a ring oi suWormula (a), (b) or (c): 





<a) 



(c). 



X is oxygen or sulphur, and 

fs Ci -^aQcyt. C2*-€a]kenyl, Ca^scycloalkylCt-Aalkyl, or Ci-«.aikyl substituted by 1 to 6 fiuoro groups. 



Preferred compounds include: 



6^2-propoxyphenyl)pyra2oiot3.4-d]pyrimidii>^5H>one. 
2-{a-propo>cyphenyl)tht6no[2,3-d3pyr«fnidln^3H)-one. 
2^2^aropo)cyphenyIH1.2^1oxadia2oJo(3.4<npyrlmldin-4<3Hh^ or 
2-(2iJropoxypheriyWl,2,6jthfadazok5(3,4-dlpyrimldl^ 
or a pharmaoeutlcafly acceptable salt thereof. 
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European published application number 0351058, which 
discloses compounds of the formula 



o 




or a pharmacBub'cally acceptable saft thereof, wherein 

R' is Cj -calkyi, Cs-^alkenyl. Cg-5cyc(oalkylCi-«alkyi, or Ci-€arKyl substituted by 1 to 6 fluoro groups; 
R2 is Ci-calkyllhio. Cj-eaikyisulphonyl. Ci-calkoxy. hydroxy, hydrogen, hydrazino, Ci-salkyl. phenyl. 
-NHCOfl^ wherein is hydrogen or Ci-^alkyl. or -NR^R^, wherein R^ and R^ together with the nitrogen 
atom to which they are attached form a pyrrolldino. piperldino. hexahydroazepino, morpholino or pjperazino 
ring, or R* and are independentiy hydrogen. Cs-sCycloalkyI or Ct-salkyi which is optionally substituted 
by -CF3. phenyl, -S(0)oCi-6alkyl wherein n is 0, 1 or 2. -OR^. -CO2R' or -NR«R' wherein to R^ are 
independently hydrogen or Ci-5alkyl, provided that the carbon atom adjacent to the nitrogen atom Is not 
substituted by said -S(0)„C| -salkyl. -OR^ or 'NR^RS groups; and 

is a ring of sub-formula (a) or (b) : 




(a) W • 

Preferred compounds include: 

7-nwthymilo-4Hax<>-2K2i5ropoxyphQnyl)-3,4<Iihydropyrinrkido[4.5KJlpyrimidi^ 

7-rnethylthIo-2-{2-ethoxyphenylH-oxo-3,4<IIhydropyrlnrifdoI4,5-d]pyri 

7-nwthylthio-2-(2-^ethoxyphenyl}-4-oxo-3,4-dlhydropyrirT)ido(4,5-d]pyrimi^ 

7-nrjethylthto-2-<2HSObutoxyphenyO-4-axo-3.4<rihydropyrim^ 

7-rnethylthJO-2K2<:yclopropylnriethoxyph0nylH-OJ«>^.4-<llhy* 

7-niethylthio-2-{2-aJiyloxyphenyl>-4-oxo-3,4-dihydropyrirnido[4,5<ll^^ 

7-arnlno-4KJxo-2-(2-propoxyphenyl>-3,4KjlhydropyrirTildo[4,5-dlpyrlnrild(ne, 

7-rnethylamini>4-Qxo-2'<2-propoxyphonyO<3,4K3ihydropyrimido{4,5-d]pyrim 

7<Rmethylamlno-4-oxo-2K2-propQxyphenyl)-3,4<lihydropyriniido[4,5<llpyrim^ 

7-hydra2ino-4-oxo-2-(2-propoxyphenyI)-3,4-dihydropyrtmido[4,5-d]pyrimldine, 

4-oxo»2-(2-^opoxyphenyO-3.4-dlhydropyrinriido[4i5-d]pyrimidine. 

7'ethylamino-4-oxo-2K2-propoxyphenyO-3,4<JjhydropyrinriidoI4,S-d]pyrimldine, 

7-(2-hydroxyethylanrilnoHK>xo-2-(2-propGxyphenyl>-3.4-dlhydropyTimido[4,5-^ 

7-^yl-4H3xD-2K2-propoxyphenyl)-3,4-dihydrppyrimidoX4.5<flpyrimidine 

7-methylamlno-2-{2-rnethoxyphenyJ)-4-oxo-3,4-cfihydropyritiiido(4.5<llpyrin^ 

7-phenyl-4-oxo-2-(2't3ropoxyphenyl)»3,4<IRiydropyrimido{4.5-dJpyrir^ 
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7-morphonn(>4:oxo-2-(2-propoxyphenyl)-3,4HJihydrapyrimido[4,5-dlpyrimidi 

7-cydopropylamino-4-oKO-2-(2-propoxyphenyI>-3.4Hdihydropyrimtdo[4,SHjl 

7-acetaniido-4-oxo-2-(2-pfopoxyphonyl)-3,4<lihydropyrimldot4.5-dlpyrirnidine, 

7-propylamioo«4-oxcK2-(2-propoxyph6nyl)-3,4-dihydropyrlmido[4.5<i]pyrimi^ 

7-(3-hydroxypropylamlnoH-oxo-2-(2-propoxyphenyl)-3,4-dihydropyrimido(^,S-d]pyri^ 

7-{2-methoxyethyIamino)-4-oxo-2-(2-propoxyphenyl)-3,4-dihydropyrimldo[4,5-d]pyrimldine, 

7-(2-dimethyIaminoathylamino)-4-oxo-2-{2-propoxyphenyl)-3,4-dihydropydmido(4 

7-(2-hydroxypropylamino)-4-bxo-2-{2-propoxyphenyI)-3,4-dthydrop^ 

7-{3-methylthiopropylami*noh4-oxo-2-(2-propoxyph0nyl)-3.4<fihydropyrim(do[4. 

7-(2-amino0thy!amnio)»4-oxo-2-{2-propoxyphenyO-3,4<ilhydropyrimido[4.5-d]pyri hydrochloride. 

7-{3-methylsulphinyipropylaniirio)-*-oxo-2-(2-propoxyphenyl)-3,4-dlhydropyrimido[4,S-d 

7-{3-rTiefhylsulphonylpropylammo)-4K>xo-2-(2-ptiopoxyphenyl)-3.4Kifhydropyri^^ 

4J'<rK3xo-2-(2-propoxyphenyl)-3/4,7.a-tetrahydropyrirnido{4.5-d]pyrl^ 

7-rnethylsulphonyl-4-oxo*2-<2i>ropoxyphenyl)»3,4-dihydropyfimldo[4.5-^]pyrTmi 

7Hfiethylarnino-4-oxo-2-(2-propoxyphefiyl)-3.4-dihydropyrimido{4.5-d]pyrimidine, 

7-(2-€thoxycarbonyiethyiarninD)-4-oxo-2-(2-propoxyphenyl)-3,4<lihydropyrimido(4,5-d)py^ 

7-{ethoxycarfaony irnothy iarni no>- 4-oxo-2-(2-propoxypheny 0-3,4Kllhydropyri rn!do[4.5-^ 

7-(2-cart)Oxyethy(afTiino)-4-oxo-2-{2-^ropoxyphenyl)-3,4-dihydropyrimido[4.5KJ^ 

7-(carboxymethylamino)-4-oxo«2-{2-propQxyphenyl)-3,4<llhydropyrirni^ 

7-€thoxy-4-oxo-2-<2-propoxyphenyI>-3.4-dihydropyrimidoI4,5-d]pyrimrdine. 

7-methoxy-4-oxo-2'(2«propoxyphenyO-3.4-dihydropyflmidot4,5-d]pyrifnidIne, 

7-(2,2,2-trifluoroethyJamino)-4<)xo-2-<2-propoxypheriyl)-3,4-dihydropyrirTiidoC4,5Kd]pyii 

7-propoxy-4-oxo-2-(2-propoxyph©nyJ>-3,4-dihydropyrirnidoI4,6-dlpyrfrnidine. 

7-{N-6thyl-N4iydn3x^'ethylarnino)-4-oxo-2-{2-propoxyph©nyl)-3.4-dihydropyrirnfd 

7-dlpropylamIno-4<)xo-2-(2'i3ropoxypheriyl)-3,4-dihydropyfimldo[4,&<lJpyrinriid 

7-(2«phen8thy(ar7>lno)-4-oxo-2-<2-propoxyphenyl)-3,4<llhydropyrimldo[4,5Kfl or 

4-oxo-2'^2-propaxyphenyl)-3,4-dihydropyrlirildo(5,4-d]pyrirnldlne, 

or a pharmaceuticdily acceptable salt thereof. 



European published application number 0352960, which 
discloses compounds of the formula 




(1) 



or a pharmaceutically acceptable salt thereof, wherein 

Ltl gro"i!Sf * Ca-scydoalkylCt^alkyl. phenylCi -.ailcyl or C,-,aikyl substituted by 1 to 6 

^ is hydrogen, hydroxy. Ci-^alkyf. phenyl, mercapto, C,-^aikylthlo, OF, or amino- 

San^'o Sr^TaXS^ C, ^alkanoyfamlno, C^^koxy. C,_.alkyl. hato! SO.NR*R^. CONR^RS. 
R* and R5 are Independently hydrogen or Ci^afkyt; and 
niso. 1or2; 

provided that R3 fs not hydrooen whan m lo n it. . ^ 

ooanwhenR C,^allcyl or C.alkanyl and fe hydrogen or hyd„.xy. 
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Preferred compounds include: 



aKa-ia^^-trifluoroelhoxylphonyOpurin-e-one, 

2-(2-cyclopropyimotho3cyphenyl)purfn-6-one. 

2-(2-cyclopropylmelhoxyphGnyf)purm^3-dion©, 

2-(2-ben2yloxyphenyl)purin-6,8-<lione. 

2-(2-propoxyphenyl)-8-trifluonomethylpufin-8-one. 

2'(2-i}ropoxyphenyl>-8-phenylpiJrin-e-one, 

2-{2-propoxyplienyl>-8Hnetfiylpurin-6-one, 

2-(2'propoxyphonyl>^-mercaptopurin-6-oae, 

2^2i5ropoxyphonyl>-8-mothyithiopurin-e-one, 

2-<2-propoxyphGnyf>-8-aminopurifv6-ona, 

2-(2-propoxy-5-nltrophenyi)purin-6-one, 

2"(2-propaxy-5-aminophenyi)purin-6-one, 

2-<2-propoxy-5-acetamidophenyI)purin-6-one, 

2-<2-propoxy-4-nnethoxyplionyOpurin-6-ono, 

2-^2-propoxy-6-fnethoxyph0nyl)purin-e-one, 

2-(2-propQxy-5-chIorophenyl)pu«n-6-onG, 

2-(2-propoxy-4-methylphenyl)purin-6-one, 

2-{2-propcDcy-5-ffuorophenyI)purm-6-one. 

2-(2-propoxy-5-dimethylsulphamoylph9nyI)purin-6-one. 

2-(2-propoxy5-meihylsulphamoylphenyI)purin-6-one, 

2-<2-prapoxy-^su!phamoylphenyl)purin-6-one, 

2-{2-propoxy-4-m8thylthfophony|)purin-6-on0. 

2-{2-propoxy-5-cyanophenyI>purtn'6-one, or 

2-<2'^ropQxy'5-carbafnoylpheriyl}purin-6^nei 

or a pharmaceifticaJiy acceptable salt thereof. 



European published application number 0371731, which 



discloses compounds of the formula 



or a pharmaceutically acceptable salt ttioreof. wherein 



-salkenyl, C^scydoaJkylC, -.alkyi, phenylC, -*alkyf or Ci^^alkyl aubstitoted by 1 to 



with the proviso that R' Is not methyl or ethyl when Is hydrogen. 




(1) 
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Preferred compounds Include: 

^ 

2-(2-propoxyphenyOquina2olin-4(3HH)ne, 

7.methylthlo-2-(2-propoxyphenyl)quma2onn-4{3H)-one, 
7^itro.2-(2-propoxyph0nyI)-4(3H>-qulnazolfnone. 
7-amino-2-(2-propoxyphenyl).4{3Hhqijina2oHnone. or 
7-methylamino-2-(2-propoxyphenyi)-4(3H)-quina20linone 
or a phafmaceudcally acceptable salt thereof. 

European published application number 0395328 which 
discloses compounds of the formula 




(1) 



or a phartnaceutically acceptable salt thereof, wherein 

g.'upit?'-''"'"^'" <^-<'V<=«oa..cy,C..a«cyl. phenylC-^aUcy. or C.-.a.ky, substitated by , to 6 

adjacent to the nitrogen atom is not substituted by hydroxy: - P«'v.ded that the carbon atom 



Preferred compounds include: 

e-amlno-2-(2-prDpoxyphenyl)pyrimidin-4(3HH)ne. 

6-ac6tamldo-2-(2-propoxyphenyl)pyrimidinw{f3H]-one 

6-prop,onamldo-2-{2-propoxyphenyl)pyrin«d<n-4{3H}^. 

6-butyram,do-2-p-propo)Vphenyl)pyrimidiri-tr3Hhone. 

o^'^"^^''^f"'^P''^y«WrimldJn^^^ 
4.&<iihydro)cy-2-(2^ropoxyphenyl)pyrimfdine. 
4^htorD*hydroxy-2-(2^opoxyphenyl)pyrlmldine. 
6-ethylamino-2-(2-propoxyphenyl)pyrimWin-4{3H]-one. 
B.prDpylamino-2-(2-propoxyphenyl)pyrimldin-4I3H^ 

2^^^^: ■*~'*^'^y'^Py^'"'<*'"»-»''<»rt>oxy acid. 
eJyl6^iydr^.2^2.propoxyphenyl)pynmidine-tH:i^ 
6*ydn>xy.a^2i,ropoxyphenyl)pyrtmldln0-4-carboxamlde 
4^ano^-hydnDxy.2K2-propoxyphenyl)pyrimldlne. 

flt^'^j"^i^^^*^^"°'-^y'>Pyrimidin.4(3H)^ne, 

4^thyl-Wiydmxy-2^2^ropoKyphenyl)pyrlmidine 

4-hydroY^-phonyl-2K2-propoxyphenyI)pyrimidlne. 

N-emyl6^.ydroxy.2.(2^ropoxyphenyl)pyri,nidine-4-car^^ 

6^xy-2-{2ijropoxyphenyl)pyrimldlfM{3H)-one. or 
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European published application number 0400583, which 
discloses compounds of the fomi'ula 

H 




R 



wherein - 

A is N or CH; 
B is N CRa: 
D is N or CR2; 



R. Ri, are the same or Independently hydrogen, hydroxy, lowgralkyi, lower alkoxy. phenyloxy, RGS(0)n-. W- 



R4 



Rn R„ 



and -'^^ ; 
R„ R5 



is hydrogen, lower alky), pheriyl which may be substituted by up to three methoxy groups, lower aikyi 
substituted by phenyl which may be subsb'tuted by up to three methoxy groups. - lower alkyi ■N(Ba)2, 



• lowerallQ'l— ^ 



-lower alkyl -N X . -lower aikyl -N'^N , 

Rs 

pyridinyl or lower-alkyi pyridinyl; 

FU is hydrogen, tower alkyl. phenyl, tower alkylphenyl. pyridinyl or loweraltcyl pyridinyl; 

Rs are the same or independently hydrogen or lower alkyl: 
Rs Is lower alkyl, phenyl, lower alkylphenyl or pyridinyl; 
R/ are the same or independently hydrogen, loweralkyl. phenyl, pyridinyl. 



4l 



Ra are the same or IndependenUy lower alkyl, phenyl or pyridinyl; 
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Q i'5 -0-, -N- -CH,0- or -CH,N- 
I I 



W is hydroxy, loweralkoxy, phcnoxy. -N(RkOj. — N 
— N^'^^ t/r~^^^ ~N (CH2)p. 



O. 



N X 



ALK is a Ci-Ci straight or branched chain alkyl; 
R3 is hydrogen, lower alkyl or phenyl; 

Rio are the same or independently hydrogen, loweralkyl or phenyi; 
Ri 1 are the same or indcpGndontly hydrogen or lower alkyl; 
X is •CH2-. -O-. S(0)n. -NR,o; 
n is tlie Integer 0, 1 or 2 and 
p Is the integer 0 or 1. 
with the provisos that 

a) one and only one of B or D must be N; 

b) when A Is CH, when D is N. when B is CR3 where R3 is H. when R2 is hydrogen, lower alkyl or phenyl 
then R and/or R» must be 



— N 



N 




— N 



R. 




or W-ALK-Q-; 

and t\9 pharniecetitically acceptable scdis thereof. 



Preferred compounds include: 

idazo n.5«]quino«Iin-4(SH)-ono; lUthvl-a^^Z^^ .^-f*yl-3-methy^8^4-nrwa*oBno)-im- 
a)c|umoxaIin-t(5H>^ne. 1.((moipholfn-t.yiw,,eth3n^m^d^^^^^ 
qulr»x30,>*<4H><»^or..r„emyn.«aSn"^^^^ 

metfvMHHmldaaDl-t-yl) lnUda2o[l^a]pyS2K2S^^rI^^^^ e-methy^2(2- 
.m,.^1.S.l,yt«0P^.jpy^,^~?^:^^^^ 

Pn«o^e^y^-^.„>^e...nM^Kr^^^^ 
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European published application number 0400799, which 
discloses compounds of the formula 




(1) 



or a phannacautically accjeptabte salt ihorcof, wherein 



Preferred compounds include: 

t.6^drD^^o-2-(2-propoxyphenj^pyrimWine-5Harbox^ 

2-(2-piopoxyphenyOpyrimidiiM<3H>-one "^"^-o' 
or a phami^caufically acceptable salt th^ 



99595e4A1 I > 



wo 99/59584 



-22- 



PCT/US99/07046 



European published application number 0428268. which 
discloses compounds of the formula 




» (i) 



or a pharmacoutically acceptable saft thereof, wherein 
X is O or S: 



R' IS C> ^alkyl. C^-^alkenyl. Co-^cycloalkyiC, -4alkyl, or Ci .4alkyl subsirtutDd by l to 3 fluoro groups; 

is hydrogen. -CN. .CONR^'R^. ^02R^5-tetrazolyl. -NO^. -NH, or -NHCORb wherein tn Re ' 
independently hydrogen or Ci-4alkyt; '^"wn wnerejn R to R^ are 

IS hydrogen or Ci^^alkyl; 
R* is hydrogen or Ci-«aJkyl;.and 

-S02NR'3R»* wherein n is O 1 nr ^« Ji ^ * -S(0)„Ci^aHcyl. -NO2. ^MHz. -NHCOR«2. or 

. n IS 0. 1 or 2 and R^ to R<* are independently hydrogen or Ci^arkvf* 



Preferred compounds include: 

3-cjran(>^H^fflethoxy-4-methylthiophenylh^^ H>pyriclinone 
3-cyano-e-{4-methylthlo-2-propoxyphonyl)-2(1 HHjyridlnone 
1.2-<J,hj^o^4^thylUfo-2^ropoxyphenyI)-2-oxo^-pyri 

l'S^!^tl1^^^'"'?'*^^'"^'^°''°'^P^*">^>-2{^"H>yrid 

3-cyano^(2-melhoxy-4-methyfeulphonylphenyl)-2(1H)-pyTldinone. 
3<yano^5-fluon>-2-prc)poxyphenyl)-2(l H)-pyridfnone. 

3-cyano6.(4-in6thQxy-2.^)ropoxyphenylh2(1H>.pyridinono 

m«hyl 3^3-<Vano-1^HJihydro-(2^xo^-pyridinyl)-4-prop«cybena.atG 
NHneftW.3-(3H:yano-12.dihydro.2K,x«>^pyridinylh4^5ropoxybena 

4^g^1^-dihydrc>-2-oxo^pyridinyl>.3-p„poxyS 
4-(3Hattioxainido-1^^hydr&-2-^xo^pyridinyl).3-propoxyben2amlde. 
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3-cyano-6-(5-melhyIthio-2-propoxyphenyO-2(1H)pyricrmone. 

3-(3-cyanD-l^-dihydro-2-oxo-6-pyridinylH-pro|:)oxy-N,NHdimethyfben2enesulphoi^ 

3-(3-carboxamido-1.2KJihydro-2-oxo-6-pyridinyl)-4~propoxy-N,N<jjmethylben 

e-(2-cyctopropylmethoxy-5-flourophenyf)'1,2'dihydro-2-oxopyridine-3-carboxamrde, 

6'(6-fluoPC>-2-(2-melhylpropoxy)phenyl)M^Hiihydro-2-oxopyridine-3K;ai1^ 

3-cyano-6-{5-nitf o-2-propoxypheny l)-2( 1 H)-pyridlnone, 

1 ,2-dihydro-6-(5-nifro-2-propoxyphenyl)-2-oxo-3-pyridinone carboxamide, 

3-cyano-6-(5-amino-2-propoxyphenyJ)-2(1 H)-pyridinone. 

1 ,2-dlhydro-6-(5-amino-2-propoxyphenyl)-2-oxo-3-pyridinone carboxamrde, 

3-cyano-6-(5-acetamido-2-propoxyphenyl)-2(1 H)-pyridinOrte or 

1 .2-dihydro-6-{5-acetamido-2-propoxyph8nyf)-2-oxo-3^yridine carboxamide, 

or a pharmaceuticaJly acceptable salt thereof. 



European published application number 0442204, which 
discloses compounds of the formula 



or a phaimaceuticaliy acceptable satt thereof, wherein 

Ri Is C^alkyl, Cj-flaJkenyl, Ca^scydoalkyl Ci^alkyl or Ci^alkyl substituted by 1 to 6 fluoro groups ; 

is Ci^alkylthk), Ct^lkylsulphonyl, Cwealkoxy, hydroxy, hydrogen, hydrazine. Ct^lkyl. phenyl, - 
NHCOR3 wherein is hydrogen or C,^ alkyl, or 44R^s. wherein R< end R« together with the nitrogen 
atom to whteh they are attached form a pyrrolidino, piperidino, hexahydroazepino, morpholino or 
piperazino ring, or R* and RS are IndependenUy hydrogen. C^^doaBcyl orC^^alkyl whbh Is optionally 
substituted by-CF3, phenyl, -S(0)nCi_« aikyl wherein 

n is 0, 1 or 2, -CR« -CpzRT or -NRW wherein RS to R^ are Independently hydcogein or C^^alkyl, pro- 
vided that the carbon atom adjacent to the nitrogen atom is not substituted by said -S(0}nCt-oa]kyf » -OR^ 
or -NRW groups ; 

R is halo. C^^alM. Oi^alkoxy. cyano, -CONR«R". COJR^^, C,^ alkylS{0)„. -NOj, -NHj, -NHCOR« 
or S02NR^^R'^ wherein n Is 0, 1 or 2 and to R^ are independency hydrogen or alkyi ; and 



O 





is a ring of sub- formula (a) or (b) 





(a) 



Cb). 
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European published application number 0579496, which 
discloses bompounds of the formula 




^N'^^Z CyB (R% 



(I) 



wherein represents a single or double bond; 

is hydrogen or alky!; 
Y Is a single bond or C,^ aOcylene; 
Ais 

{l)-CyA-(R2),. 

(ii) .a-R0or-S{O)p.R0.or 

(iii) .NR««Ri^; 

In which R9 Is hydrogen. C,^ alkyi, hydroxy-C,^ alkyt or -CyA-(R2j,; 
R^« and independently are hydrogen or C,^ alkyI; 
p is 0-2: 
CyAis 

(1) a ^-7 membered, saturated or unsaturated carbo(^de, 

(2) a 4-7 membered, unsaturated or partially saturated heterocyde containing one nitrogen atom 

(3) a 4-7 menibored, unsaturated or partially saturated heterocyde containing one nitrooen atom' and 
one oxygen atom. 

(4) a 4-7 membered, unsaturated or partially saturated heterocyde containing one nitrogen atom and 
two oxygen atoms. 

(5) a 4.7 n>embered, unsaturated or partially saturated heterocyde containing two nitrogen atoms and 
one oxygen atom. 

(6) a 4-7 membered, unsaturated or partially saturated heterotyde containing one or two sulfur atoms 

(7) a 4-7 membered. unsaturated, partially saturated or fully saturated heterocyde containing one or 
two oxygen atoms; 

R2 is (1) hydrogen. (2) C,^ alkyi, (3) C,^ alkoxy, (4) -COOR^ in which is hydrogen or C,^ alkyt, (5) 
-NR6R7. in which Rfi and R? Independently are hydrogen or C^^ alky!, (6) ^O^NRGRT, In which R* and R7 
are as hereinbefore defined. (7) halogen. (8) trifluoromethyi, (9) nitro or (10) Irifluoromelhoxy; 
Z is a single bond, methylene, ethylene, vinylene or ethynyiene; 
CyB is 

(1) a 4-7 membered. unsaturated or partially saturated heterocyde containing one nitrogen atom 

(2) a 4.7 membered. unsaturated or partially saturated heterocyde containing two nitrogen atoms 
<3) a 4.7 membered. unsaturated or partially saturated heterocyde containing three nitrogen atonls 

(4) a 4.7 membered. unsaturated or partially saturated heterocyde containing one ortwo oxygen atom's, 

(5) a 4-7 membered. unsaturated or partially saturated heterocyde containing one or two sulfur atoms' 
R* Is hydrogen, C^^ alkyl, C^^ alkoxy, halogen or trinuoromethyl; 

is (1) hydrogen, (2) C« alkyi, (3) C,^ alkoxy, (4) -COOR* in which R« is hydrogen or C,^ alkyl, (5) 
-NRfiRi^ h which R« Is hydrogen, C,^ alkyl or phenyl(Ci-^ alkyl) and R« Is hydrogen or alkyl. (6) 
-NHCORii, in whidi R" is C,^ alkyi. (7) -NHSO^RH, In which R" is as hereinbefore defined, (8) 
SO2NRW0 in which Rfi and Rio are as hereinbefore defined. (9) -OCOR", in which R^< is as hereinbefbra 
defined, (10) halogen, (11) Wfluoromethyl, (12) hydroxy, (13) nltro, (14) cyano, (15) .S02N=CHISIRi2R« 
in which R« is hydrogen or C,^ alkyi and R» is C,^ alkyl. (16) -CONRi^w in which Rm is hydrogen or 
C,^ alkyi or phenyi(C,^ alkyl) and Rie b C,^ alkyl 6r (17) C,^ alkylthb. (18) C,^ alkylsulfinyl. (19) 
C,^ alkytsutfonyi. (20) cthyny!, (21) hydroxymethyl, (22) tri(C|^ alkyt)sllytethynyl or (23) acetyl: 
and I, m and n Independently aro 1 or 2; 
with the proviso that 

(1) CyA-(R2), does not represent cydopentyl or trifluoromethylphenyi when Y Is a single bond. 

(2) CyB does not bond to 2 through a nitrogen atom when Z is vinylene or ethynyiene, 

(3) CyB is not pyridine or thraphene when CyA is a 4-7 membered unsaturated, partially saturated or 
fiilly saturated heterocyde containing one or two oxygen atoms, and 

(4) Y Is not a single l>ond when A Is (I) -O-RO or .S(0),r «* (lii) -NR<«Ri7; 
or a pharmaceutically acceptable salt thereof, or a hy<kate thereof. 
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Preferred compounds include: 

4.phenyImethyJamino.2-<3~pyridyl)quina2oline, 

4-(3-methyiphBnylmethyl)amino-2-(3-pyrkiyI)q'uina2oline. 

4-(3,4-dimefhoxyphenylmethyi)amlno.2-(3-pyridyl>quinazoline 

4.(4-carboxyphenylmethyl)amino2-(3.pyridyl>quina20llne 

4-(3-methoxycarbonylphenylmethyi)amino-2^3-pyridyl)qu'lnazoIine 

4.(4-{N.N-dimethy(amino)phenylme(hyl)amlno-2-(3-pyridyf)quina2oline 

4-(4-sulfamoylpheny*mefhyl)amlno-2-(3-pyridy*)quinazoline, 

4-(3-chIoit>phenyJmethyf)amino-2-(3-pyridyl)quinazoline. 

4-(3-trifluoromethylpheny1melhyf)amlno-2-(3-pyridyl)quina2^^ 

4-(3-nitrophenylmethyl)amino-2-(3-pyridyl)qulnazoline, 

4.pheny1melhylamino-2-{6-methyl-3-pyridyl)quina2ollne, 

4-phenylniethyIamino-2-{6-mefhoxy-3^yridy!)quinazoIlne. 
4-phenylmethyiamino-2-(6-chloro-3-pyridyl)qulna2oline 

4.phenylme!hylamrno-2:^6-trifluoromethyl-3-pyridyl)quinazoline 

4-phenylmethylamlno-6-methyl-2-(3-pyridyl)qulna20llne. 

4-pheny«mefhylamino-6-fnethoxy.2.(3^yridyl)quinazonne 

4-phenylmelhylamlno-6.7-dlmethoxy-2-(3-pyridyl)quina20llne 

4.phenylniefhylamlno.6-carboxy.2-(S.pyridyl)quina2ollne 

4.phenylmelhy1amlno-6-melhoxycarbony|.2-(3-pyridyl)qJina20line 
4-pheny(methylafnino-6-amlno.2-{3-pyridyl)qulna2oline 

4.phenylmethylamifK>-6KN.N^imethylamino>-2-(3-pyridyl)qui 
4.phenylmef hylamino-6-acetylamlno-2-{3-pyridyl)quinazoIine 

4-phenylmethyIamino-6HTi6lhanesulfonylamino-2-(3-pyridy0qulna2oline 
4-phenylmethy1am^no-5-suIfamoyl-2-(3-pyridyl)qu^na2oline 
4-phenylmethylamlno.e-acetoxy-2-(3.pyridyl)quinazoline, ' 
4-phenylmelhy«ammo-6-ch!oiD-2-{3-pyridyl)quinazollne, 
4-phenylmethylamlno-6.bromcy-2-(3-pyrldyl)qulna2oline. 
4-phenyfmBlhylam!no-7-fluoro-2-<3-pyridyl)quinazoline.' 
4.phenyfmelhylamIno-6-trtfluoromethy|.2^3-pyridyI)qufria2oline 
4.phenylmelhyfamlno-6-trifluoromethox>^2-(3-pyridyl)quinazoline 
4-phenylmethyJamlno.6.hydroxy.2-(3-pyridyl)qulnazoline, 
4-phenylmethylamino-6-nitro-2-{3-pyridyl>quinazonne. 
4.pheny1niethylamfno-6^ano.2-(3-pyridy1)qulna2olme. 
4.phenylmethyfamino-6-methyl-2-<4«pyridyf)quinazollne 
4-phenyImethylamlno-6Hfnelhox>^2-(4-pyridyl)qulna2oIlne 
4.phenyJmeihylamino-ejHlimethoxy-2-(4-pyrklyl>quina2oiine 
4-phenyimethylamirK>-6-carboxy-2-(4-pyridyl)quina2ollne 
4.phenyimethylamino-6Hiielhoxycartx)nyf.2.(4-pyrWy|>^ 
4-phenylmelhylamlno-6-amlno-2-{4-pyridyf)qulna2oline 
4.phony|melhyfamlno-6^N,N^lmethyIamlno^2-(4.pyrid^^^^ 
4-phenylmethyiamIno.6-ac8tylamlno-2-{4-pyridyf)quijSazoline 
, ^-Phenytmethylamino.&^TiethancsuIfonylamIno.2-(4-pyridy1)quinazoline, 
4-phenylmethylanilno-6-sulfamoyl-2-{4-pyridyl)qulnazoIine. 
4.phenyJmelhylamino-e-acelojQf-2-(4-pyridyl)quinazoline, 
4-pheny1methytamlno-6-chIoro-2-{4-pyridyl)qulnazollne, 
4-phenylmethylamirK>-6-brom<>-2-(4-pyridyl)quinazoIine, 
4-phenylmBlhyiamIno-7-nuaro-2-(4-pyrki^)quinazoIine, 
4.pheny1methylamlno-6-frfriuoromethy(-2-<4-pyTtdyl)qunazoline, 
4-phenylmBlhytamIno-S-trifIuoromethoxy-2-{4-pyiidyI)qulna2oline, 
4-phenylmethylainino-&-hydroxy-2-(4-pyiidy1)quinazotine, 
4-phenylm6thylamln€}-6-nitrD'2-(4-pyiidyl)quInazoline, 
4.phenytmefhyIamIno-&-cyano-2-(4-pyrldyI)qulnazoline, 
4-phenylaiiiino-2-(3-pyridyI)qgina20line, 
4.(3-methQxycarbofiylphenyJ)afnlno.2-<a-pyridyljqulnazoline, 
4-phenylathyiamino-2-(3-pyridyl)quinazotine. 
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4.phenyJmethylamino.2^2Hvridyl)quina2oIine. 
4.phenyn,eJhylamino-2-(4-pyridyl)quinB20line. 
" ^^J^"^ '"^'^^'^"""°-2-<2-(3-Pyridyl)ethyl)quinazo(ine. 
4.phenylmeJMamino-2-(2-(3-pyridyl)vinyl)quinazoline. 
6.,odcH4-pheny(methylamino-2-(3-pyridyl)quinazoline. 
4-(3-c8rboxyphenyl)amincH2-(4-pyridyl)quinazoIine. 
6-fluoiTM-phenylmethylainin<>-2-(3-pyridyf)quina20lin€. 
4-cydoprDpytmethyl)an,ino.2-(3-pyridyI)quinazollne. 
4-cy6ohexylmethy))amina.2-(3-pyridy()quinazollne. 
4.(2-a2eplny)inethyl)amino-2-(3-pyridyl)quinaHoline. 
4-{3-pyndylmethyl)ainlno.2-(3-pyridyi)qulnaMline. » 

4-(3-isoxazolyl)amino-2-(3-pyridyl)qumazoline. 
4-(3-fe««azolylmethyl)aminc)-2-(3-pyridy(>quinazoline. 
4-p-thienylfnethyl)amim)-2-(3-pyridyl>quina20line, 
4- 2-furylmethyl)amin6-2-{1 -linida2olyl)qulnazollne. 

4-(4-te«rahdyropyranylmethyl)amino-2-(1 -imidazolyOquinazoline 

6.n,etho^-M4-fetn,hydropy«any.a,ethy.)amino-2K1-imid 

6-chlorow,-(4-tet,ahydropyranylmethyl)amino-2-(1^mlda2olyl)r^^^^^ 

4.2-phenc«cyathyl)amlno.2-(l-imidazoly.)qain8zo.me. 

4-(2-thienylinethyl)ainino-2-(1 -itnidazolyOquinazolme 

4-(2-*nefhoxyelhyl)amino-2-(l-imidazolyl)quinazoline' 

r!I:!l''"®i'^'^''^''^**''y'>«'"'"^2-(l-imidazolj;i>quinazollne 

6.c»^ro^(2^ethaxyathyOamin<>.2-(1-lmldazolyl)qufna20line 
4-(auethoxypfopyt)amfno.2-(1-fcnidazolyl)quinazollne, 

«t^°^K'*^'^.^'^*"'^^^'"'"'^2-(3-pyridy<)qoina2oIi„e. 
e7-d.methoxy-4-{2-methoxyeOvl)amif^^ 

e-eMorc>^(2^„„elhy)aminoefhy.)8mino-2.(1.imidazolyl)q^n^^^ 
6-rnetho^qM^2-(24,ydmxyelhoxy)ethyl)amiao-2-(1-im^^^ 
4. 2^e hoxyefhy.)aniln«v^,odo-2K1.i,„,dazoIyl)qu,nazoHne. 
4-(2-jnethQxyethyl>ainift<>^meth<«y-2-<2-methyJ-l -imidazoIyl)q«ina20line 
4.^-l,ydrc«cyethyl)amirK,^Hnethoxy.2H1-lmida2oiyi)quin^^^ 

4.p^ethoxy8thyl>amlno^.Mnodo-2Hl.|,nid^zoMS^ 
4- 2^2-h3^roxyethoxy)athy1)amIno.S-lodo-2-(1-lmida^^^ 

4-(2^e«K«yethyOamln<>*n«thy.sumny.-2-(l^ 
^1^"^^^**~'^*''^°'^^*'**'y'^^'"'"*-^«thylsulfinyl-2W1-i^^ 

6-ethyny»-4-(2-methoxyethyJ)ainlno-2-(3-pyridyl)qijlna2Qllne 
4"f2i^i^r^»l!^'***^*^'"'*-^'^'J^2.(1.bnldazol^^ 

4-(2-«,ethoxyelhy.>aml„o*M~xy„^^^ 
4- 2^e hoxye.hjd>amlno^methoxycarb^^ 

4-ph.nylmethylamla<^e.hoxycarl»,^.2-(iS;idaSSrui^^^^^ 
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4-phenylmelhylamlno-6-amino-2-(1~lmlda2olyl)quinazoline, 

4-phenylrnethyiarnino-6-(N,N-dirn8thylamino)-2-(1-imida20lyl)quina20line. 

4-phenyimelhylamino-6-acetylamino-2-(1-imida2olyl)quina20line. 

A.phenylmet hyiamlno-6-*ne1 hanesulfonylamino-2-( 1 -1 midazoIyl)quina2oJine, 

4-phenyImethylamino-6-3uIfannoyI-2-(1-imida20lyl)quinazoHne, 

4-phenylmethy!amino*6-acetoxy-2-(1 -imidazolyl)qulna2oline, 

4-phenylmelhylamino-6-chJoro-2-(1-inriida20lyI)qumazoline. 

4-phenylmethylamlno-6-bromo-2-(1-imidazolyl)quinazollne, 

4-phenyImethyianijno-7-fluoro-2-(1-imldazolyi)quinazoline, 

4-pheny(methyiamjno>6<trifluoroniethyl>2><1-imidazolyf)quinazoline. 

4-phenytniethylamino-6''trifluoroniethoxy-2-(1-{midazoIyi)quina20line« 

4.phenylinethylannino-6-hydroxy-2-(1-imidazoIyl)quinazoline, 

4.phenylmethy{am(no-6-nitro-2-(1-tmidazo(yl)quinazoltne, 

4-phenylmethyiainina-6-cyano-2-(1-imidazofyl)quinazoline, 

4-phenylmethylamino-2-<1-imfdazolyf)quinazoline. 

4-phenyInielhyiamina-2-({1-imidazoIyl)methyl)qulna2oline, 

4-phenylmethylamino-2-(2-methyI-1 -imidazolyI)qulnazolme, 

6- bromo*4-phenyimethytamino-2-(1-imidazolyl)quinazoline, 

7- chlorO'4-phenylnnefhy1amino-2-{1-imidazolyt)quinazoline, 
6-chloro-4-phenylam!no-2-{1-imida2oly!melhyI)quinazoline. 
6-nitro-4-phenylmethylamino-2-(1-imidazolyl)quina2oline, 
6-methoxy-4-phenylmethytamino-2-(1-imidazoiyl)quinazoline. 
6-chloro-4-phenylmethy1amlno-2-{1-lmidazoly(methyl)quinazoline» 
6-chloro-4-(3-carboxyph©nyf>amino-2-(1 -imidazolyfrnethyOquinazdlne, 
6-dimethylaminosutfonyl-4-phenylmethylamino-2-<1-imidazoiyl)qtjinazoline. 
6jKjimethoxy-4-phenylm6thylamino-2-(lHmidazolyl)quinazoline, 
4>(3.4-dimethoxypheny{methy1)amtno-2-(1-{midazolyl)quinazoline» 
6-dimdthylaiTiinomethylidendaminosulfonyM-phdnylmethyfamino-2-(1-tmi 

6-(phenyfmelhylaminosulfonyl)-4-phenyimethy!amino-2-(1-imidazolyOqumazo(m 
4.(2-phenylethy1)amlno.2-(1 -imidazolyl)quTnazoline, 
4-cyclohexyimethylamino-2-(1 -imIdazoIyI)qulnazollne, 
6-carbo)^-4-phenytmethylanriino-2-(1-irnidazo{yl)qutnazoline, 

6-phenylmethytemlnocart>onyl-4-phenyfmethylamlno-2-(1-imlda20lyl)quina20lin 
6-iodo-4-phenylmethylamino-2-(1 - im'tdazolyl}quinazonne, 

6-ethoxycartwnyi-4-phenylmethy!amino-2-(1-imidazolyl)quinazollne, 

6-hydnoxy-4-phenyimethytamino-2-(1>imidazolyt)qutnazo]ine, 

4-(4-lrifuioit)friethoxyphenylmelhyl)amino-2-(lHmidazo^ 

4-pheny1methylamino-2^2-azepinyi)quinazolIne, 

4-phenylmethyfamino-2-(1,5-diazepin-2-yl)quinazoline, 

4-phenytmethylamino-2-<2-pyrimidinyI}quinazoline, 

4-phenylmethyfamino-2-(2*biazinyl)quinazoline, 

4-phenytmet hyiamino-2-(2*pyrrolyl)qtJinazoline, 

4-phenylmethyiamino-2-(1-triazolyl)quinazofine. 

6-hydroxy-4-pheny1methy1amlno-2-(1-lmldazolyl)qulnazoIine, 

4-(3'UinucMX)methoxyphenylmethy1)amtno-2-(1-imidazolyOquinazolm 

4-phenylmethyiamlnO'6.8-<iiioda-2>(1-imldazoiyl)quinazoIine. 

4-(2-phenoxyeChyl)amlrK>.6-methoxy-2-<1-lmidazolyl)quinazoline, 

6-hydroxymethyl-4-phenyfmethy<amlno-2-(3-pyridyi)qulnazoline 

6-methyfthlo-4-pheny1methylamino-2-(3-pyiidyl)qLjinazaline, 

6-methylstifinyf-4-phenylmethyiarnln<>-2-(3'pyridyl)quinazoline. 

6-methylsulftnyM-phenylrr^hylamino»2-(3-pyridyl}qulnazoljne, 

4-phenylnnelhyiamino-2-{2-thienyl)quinazoline, 

4-phenylmethylamtno-2-<2-furyl)qulnazoltne, 

4-phenylmethylamirK>-2K1-imidazolylV5.6X8-tetrahydfoquinaz^^ 

6-carboxy-4-pbeny!methylamln<>-2-(1.|rnldazolyt)-5,6,7,8-tetrahydroqulnazollne, 

6-ethoxycarbony«-4-phenylmethylamincK2-(1-imida20lyl)-5.ej.8-tetrah 

6-ethyJamlnocarbonyl-4-phenylmethylamIno-2-<1-lmldazolyl)-5,6J,&-t^ 

4-(24nettK»xyetM)amino-2-(1-imidazolyt)-S,6 J,8-t^ or 

4^2-(24iydioxyethcucy)ethyl)amlno-2-^1-lmldazdyl)-5,6^7,6>tetra 
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European published application number 0636626, which 
discloses cornpounds of the formula 




0) 



and saJts and solvates (e.g. hydrates) thereof, in which- 
represents C7-*aIkyI: 

R^ ''epresents rtitTo. cyano. C,-5alkoxy. C( = X)NR5R' NR«R3 (CHo\ Nmon^-v.on 

R5 represents hydrogen or Ci-ealkyl; 
R*^ represents hydrogen or Ci -<;aJkyl; 

R^. represents hydrogen, amino, hydroxy!. C.-.aikyl. aryl or arylC, - . alkyl- 
RS represents hydrogen or Ci-^alkyl; y ^ ^ "-y*. 

RioTrnr^^^^^^^^ C,-.alkyl. SO.Ri2 C0.R^. C( = NCN)SRi2 or C(^NCN;NRUru, 

R'° represents hydrogen or Ci -6 alkyI- ^ * 

R'2 represents C, alkyl. aryl or arylC, -♦alkyl; ^^^eni a(UHz)„ . 

R'^ represents hydrogen or C)-caJky<: 

R^* represents hydrogen, Ci-fialkyJ. aryl, arylCi -^aJkyl or R'^ and R'* togettier with the nitrogen atom 
to which they are attached form a morpholtne, piperazin© or N-Ci-iaikylpiperaztne ring; 
R»5 represents hydrogen or Ci^alkyJ or R'o and R^s together represent -A(Chb)„.; 

represents hydrogen. Ct-Ga<kyl. aryl, arylCi-ialkyl. COaR^^ CHrCOzR^ or R^^ and R'*' together 
with the nitrogen atom to which they are attached form a morpholinc, piporazine or N-Ci- ialkyl- 
piperazlne ring; 

R^' represents hydrogen or Ci^alkyJ; 

R^8 represents hydrogen. Ci-calkyI. aryi. arylC-^atkyl. COR^^ or R*? and R^^ together with the 
nitrogen atom to which they are attached form a morpholtne, piperazine or N<:i.4alkylpiperaztne ring; 
A represents CHs or C = O; 
m represents zero or 1 ; 
n represents 1 ^ or 3; 

X represents S or NH, or when represents amino then X may also represent O; 
Y represents O or S; for use in therapy. 



Preferred compounds include: 



one: ™ '^'*"®"y'>^'^'fVdropyra8olot3.4^Jpyr5mi<lin-4- 
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European published application number 0640599, which 
discloses compounds of the formula 




wherein A is a bond. C1-4 alkyiene or C1-4 oxyaJkylene; 

y Ts a bond, C1-4 alkyiene, C1-4 alkyleneoxy, C1-4 alkoxyphenyiene or phenyl(C1-4}aIkylene; 
Z is a bond or vinytene; 

R1 Is 4-1 5 membered heterocyclic ring containing one ortvwo nitrogen atoms opttonaily substituted 
by one or two firoups chosen from C1-4 alkyi, CV4 alkoxy, halogen, trifluoromethyl and nitro; 

R2 Is {1)4-1 5 membered heterbcydic ring containing one or two hetero atoms chose nfnom nitrogen, 
oxygen, and sulphur, not more than one hetero atom being sulphur, optionally substituted by one or two 
groups chosen from C1-4 alkyi, 01-4 alkoxy, halogen, trifluoromethyl, nitro and groups of formula: 

-COOR10 

wherein R10 Is hydrogen or C1-4 alkyl. 
(ti) C4-15 carbocydic ring, 

(iii) C1-4 alkoxy. 

(iv) hydroxy(C1.4 alkoxy) or 
<v) hydroxy, 

R3 is (i) 4-15 membened heterocydic ring containing one or two hetero atoms chosen from nitrogen, 
oxygen and sulphur, not more than one heteno atom being oxgen or sulphur, optionally substituted by one 
or two groups chosen from C1-4 alkyl, C1-4 alkoxy. halogen, trifluoromethyl, nitro. cyano. ethynyl and 
groups of formula: 

^.SONR7R8 

wherein R7 and R8 are independently hydrogen or C1-4 alkyl. 
(if) C4-1 5 carbocydic ring, 
(iii) a group of formula: 

CH2=CH(X)- 

wherein X is halogen, or 
(iv) hydrogen, 
and I is 1 or 2, 

provkied that: R2 is not hydroxy when Y Is a bond; R1 Is not bonded through its nitrogen atom.when Z is 
vinylene; and exduding compounds of the formula: 



HN 



i8S 




wherein R^ is methyl or n-propyl; 

RW is cydopentyl, cyctohexyl, 2-hydroxycthyl, methoxyethyl, 2-{1-pipeodiny<)ethyi, or phenyl or benzyl 

which may be substituted by 1 or 2 of methyl, methoxy. chloro. nitio and trifluoromethyl: 

R<^ is hydrogen or methyl; 

Roo is methyl or n-pfOpy1, Iso propyl or t)enzyl; and 

REE is hydrogen or methyl; 

and the compound of formula: 

HN 




end Hs pharmaceullcally acceptable sails 
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Preferred compounds include: 

2-(1-lmida20iyl)-4-[2-{2-hydroxyethoxy)ethylJamino-5-(3-metho)cyphenyl>-methylpyrimldine, 

2-(1-lmldazolyl)-4-phenyImethylaminopyriinidine. 

2-(1-lmidazoly1)-4.-(2-metho)fyefhyi)aminopyrimidine, 

2-(1-lmidazolyl)-5-ethyl-4-phenylmethylaminopyriinldine. 

2-(1-lmidazolyf}-5-phenylmethy1-4-phenylmethylarninopyrimidine 

2-(1-lmida20ly<>-5-methyl-4-phenyimethylanninopyrimidine. 

2-(1-lmidazoly1)-5,6-dimethyl-4-phenyImethylaminopyriinidine 

2-(1-lmida2:olyl)-5-(3-rnethoxyphenyl)methyl-4-{2'Tnethoxyethyl)amino-pyrimW 
2-(1-lmidazoiyl}-5-(4-rnethoxypheriyl)methy(-4-(2-<2-hydroxyethoxy)ethyn-ami^ 
2-(1 -lfnidazolyl)-5-(4-methoxy p henyl)methyl-4-(2-methoxyethyt)amin<>pyrirnid(ne, 
2-(1-lmidazolyi)-6-(4-methoxyphenyl)m€thyI-4-phehylmethylamincHpyrimidine. 
2-(1 -linidazoly!)-6-phenoxymethy1-4-phenylmethylaminopyrimidine , 
2-(1-lmidazo!y1>>5-(1-imldazolyl)mefhy1-4-pheny1methylarninopyrimidine, 
2-(1-lmida2olyl)-6-(1-chlorovinyl)-4-phenylrnBthylaminopyrirnidine. 
2-(1-lmldazoly1}-5-(2-thIenyl)-4-phenylmethy1amlnopyrimidine, '* 
2-(1-lmidazoly()-&-(2-thiazalyt)-4-pheny1methyiaminopyrimidine. 
2-(1-lmidazoiy1}-5-(2-thienyl)-4-<1 ,3-dioxaindarv&-yf) methylaminopyrimidine, 
2-(1-lmidazolyi>-5-(2-thienyl)-4-[2-<2-hydroxyethoxy)ethyf| aminopyrimidine, 
2-(1-lmidazoly1)-5-(2-thienyl>-4-{1-naphthyl) methylaminopyrimidine. 
2-(1-fmidazoiyl>-5-(2-thjenyl)-4-<4Hmethoxypheny1) melhyiaminopyrimidine. 
2-(1 -imidazolyl}-5-(2-thienyl}-4-(3-niethoxyphenyl) methylaminopyrimidine, 
2-(1-lmidazoIy!)-5-(2-thienyl>-4-(2-furyl) methyiaminopyrimidine, 
2-(1 -linidazolyl)-6-(2-thlenyl)-4-{2-thienyl) melhyiaminopyrimidine. 
2-(Hmidazoly1}-5-(2-(hienylM-(3-pyridyi) methyl aminopyriinldtne. 
2-(1 -lmldazolyi)-5-(2-thienyl)-4-{2-methQxyethyl) amlnopyrimldine. 
2-(1-lmidazolyl)-5-(2-thienyl>-4-phenylmethoxyaminopyrimidine, 
2-(1-lmida2olyl)-5-(2-thienyl>-4-<4-chIoropheny<) methyt^minopyrimidine. 
2-(1 -lmldazolyI}-5-(2-th!enyl)-4-{3-chlorophenyl) methylaminopyri midine, 
2-(1-lmida20lyi>-5-{2-thienyI>-4-(1 .3-dioxaindan-5-yO methyiaminopyrimidine. 
2*(1-lmidazo1y1}-&>(4-methylphenyl)-4-(1,a-dioxalndan-5-y1) nriethylamino-pyrimidine, 
2-(1-lmidazolyi>-5-(4-methoxyphenyl)-4-(1 ,3-dloxalndafv5-yl) methyCamino-pyrimidine. 
2-(1 -lmldazolyl}-5-(5-nnethyl-2-thienyl)-4-{1 .3-dioxalndarv5 -yl)methytamino-pyrimldine, 
2-(1-lmidazolyi}-5-(2-thienyiV^4-(1-ifTMdazolyf)phenyl] methyl amino-pyrimidine, 
2-(1-^lmidazoly1)-5-(3-pyr1dyl)-4-(1 .S-dioxaindafv5*yi} methytaminopyiimidine, 
2-(1-lmfdazolyl>-5-(3-furyl)-4-(1,3-dioxaindaft-5-yl) methylaminopyri midiae, 
2-(1 -lmida2olyl>-5-(3-pyridyl)-4-phenyf methyiaminopyrimidine. 

2-(1-lmidazolyt}-5-(4-chlorophenyt)'4^1 ,S-dioxaindan>5-yl} methylamino-pyrimidine, 
2-(Ben2lmlda2ol-1-y1)-6-(2-thieny!)-4-{1 ,3-dioxalndan-5-yl) me thyl amino -pyri mid rie. 
2-(1-lmidazolyl}-&-(2-thlenyl)-4-(4-ethoxycartionylphenyl) methylamino-pyrimidine, 
2-(1 -lmlda2oly!)-5-(2-naphlhyt)-4-{1 ,3-dioxafndan-5-y{) methylamino-pyrimidine. 
2-(3-Pyridy!>-5-(2-thlenyl>-4-{1,3-dioxalndan-5-yl) methyiaminopyrimidine, 
2-[2-<3-Pyridyf)vlnyil-5-(2-thlenyf)-4-{1 .3-<liaxaIndan-5-yl) methylamino-pyri midine* 
2-(2-Methyt-1-lmldazolyl>-5-(2-ihlenyt>-4-(1 ,3-dioxalndarv-S-yf }nr^thylamino-pyrimldtne or 
2-C1-lmidazolyl)-5-C2-thienyl>74-(benzimidazol-5-yl) melhyiaminopyrimidine 
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European published application number 0668280, which 
discloses compounds of the formula 




R2 



(I) 



wherein R' and are the same or diKerenl and represent hydrogen. lower alkyi (which is ootionaHv 
subs.«uted wm, one .o .hree substituents which are ,he same or different and are hCox^ 
lower alkoxy carboxy. lower alkbxycarbonyl. amino, monoalkyl-subsdtuled amino. dialky^subSS 
ammo n.tro. halogen, a.icyolic he.erocycle group (wtiich is optionally subslrtuted with one to JJee 
ZHatZ l^.^ or different and are lower alky), aralkyl. aryl optionally substituted wfth 

one to three subsliluents which are the same or diflerent and are lower alkoxy. or aromatic heterocyc e 
group ). cydoalkyl. bicycioattcyl. benzocycloalkyi (whk* is optionally sul^tuted with onJ t Sree 
subswuents wh.ch are the same or different and are tower alkyl. hydroxy, lower alkoxy. carboxy tow;; 
alkoxycarbonyl. ammo, monoalkyl-substituted amino, dialkyl-substfttited amino, nitro. sulfonamide T^Z 
gen. or tnfluoromethyl). tower alkeoyl, aryl (which is optionally s..bs«tuted with one to three ^mooZ 
Which are the same pr different and are lower alkyl. hydroxy, lower alkoxy. carboxy. towef tJ^o^^ 
bonyl. ammo monoa«cyl-substilutcd amino, dialkyl-subslitutod amino, nitro. sulfonamide, halogen or 
nfluorome hyl). amrnatte heterocycle group-substituted alkyl (which is optionally aubstrtuted with on^ to 
hree subsftuents which are the same or different and are tower alkyl. hydroxy, lower alkoxy. carboxy 
lower alkoxycarbonyl. ammo, monoalkyl-substituted amino, dialkyl-substituted amino, nitro. sulfonamide 
""''^""^y Where said alkyl part is optionally substituted with aryl).TrJmatrc 
he erocyde group (wtwch .s optionally substituted with one to three substituems which are the same or 
different and are lower a ky,. hydroxy, tower alkoxy. carboxy. lower aikoxycarbooyj. amino. m^SS^Z 
substituted ammo. d«Ikyl-substituted amino, nitro. sulfonamide, hatogen. or triZromelhy ). oTSyl 
«™ y 7» ^ !f ^'^"2:' substituted whh one to three substituents which are the 

frTn.n.« J .^Z ^^'^^ ^ *a»<y '-Substituted amino, halogen, or 

triHuorornemyl). or R' and are taken together to represent heterocycle group containing nitr^ioen 
atom (which IS opbonally substituted with one to three subsOtuents which are the san^or ™5?erert1^S 
are lower alkyl. aryl. or aralkyl). R3 represents hydrogen, lower alkyl (wtilch is optionally subsisted S 
one to three subsftuents which are the same or different and are cycloalky<: hydroxy loweT SkZ^ 
cartjoxy, lower alkoxycarbonyl. amino, monoalkyl-substituted amino, dialkyl-substituted amino lira 
^l^""^''^"' '«»«focycle group (which is optionally scibstitufed with one to three subst^tuent^ 

subsliluents which are the same or different and are lower alkoxy. or aromatic hoterocvde omuott 
cyctoalkyl. lower aJkenyl. aryl (which is optionally substituted with one to thrLSSSwh^rSe 
the same or different and are tower alkyl. hydroxy. Ipwer alkoxy. cartjoxy, lower aikoxycartjonyl. amino 
^rZSr'^ ^}^^'-^^^^ n«ro. ^ilfonamlde. halSgen. ^ intZ^m 

1^^^°^^"^ Oroup^ubslituted alkyl (where said aron^atic heterocyctegroup part is optioS v 
subslrtu^ed with one to three substituents which are the same or differenli,d aTo lowe^l^iTdrS^ 
^^.^T^' T'^L.'°T. alkoxycarbonyl. amino. monoaUcyl^ubstftuted amino. dlalkyliuSt*S 
T ?! ' ''^°a«" or trinuoromethyl. and where the alkyl part is optionally substituted 

wfth aryl). aromatic heterocycle group (where said aromatic heterocycle group Is optionally subsiHuted 

witti one to three substituents which are the same or different and are lower alkyl. hydroxy tower 
alkoxy. carboxy. tower alkoxycartionyl. amino, monoalkyl-substituted amino, dialkyl-substituted 'amino 
nilro. sulfonamide. ha)ogen, or trtfluoromelhyl). or aralkyl (where the aryl part of said aralkyl is opltonallv 
substituted with one to three substrtuents which are the same or different and are tower alkyl tower 
alkoxy. dialkyl-substitirted amino, halogen, or trilluoromethyl). and X represents oxygen atom oi^ sulfur 
atom, or pharmacokjgically acceptable salts thereof. 
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European published application number 0669324, which 
discloses compounds of the formula 




(I) 



(wherein R'. R3. R* and may be (he same or different from each other and each represents 
a hydrogen a^om. a halogen atom, a lower alkyi group or a lower alkiixy group; and ^«P^«sents 

R and may be (he same or diHerenl from each other and each represents a hydroqen atom a 
lower alkyl group, a hydroxyalkyi groap. a lower alkoxyalkyl group, a cyanoalkyl group a tSferJSv^ 
group, a cyOoalkyI group, a CyelMlkyJalkyJ group or a cart^oxyl alkyl groop whi<S mJy be^roS^ 

nng optionally havmg a substituent). wiiueo, mis 



or a pharmacologically acceptable salt thereof: 



W091/19717 discloses compounds of the formula. 




and 




(T) 



wherein 

J is oxygen or sulfur. 

Ri is hydrogen. all«yl or alkyl substituted with aryl or hydroxy; 

R2 is hydrogen, aiyl, heteroaiyl, cycloalkyl. alkyl or alky I 
substituted with aryl. heteroaryl. i^droxy. alkoxy. amino, monoalkyi 
auTUno or diauylamlno. or .(CH2)n,TCOR2o wherein m is an Integer from 
1 to 6. TIs oxygen or-NH- and R20 js hydrogen, aryl. heteroaryl. alkyl or 
alkyl substituted with aryl or heteroary I: y^or 



wo 99/59584 



PCT/US99/07046 



-33- 

R3 is hydrogen, halo, trifluoromGthyt, alkoxy, alkylthio. alkyi, 
cycloalkyl. aryl, aminosulfonyl. amino, monoalkylamino, diallqrlamino, 
hydroxyalkylamino. aminoalkylamino. carboxy, alkoxycarbonyl or 
aminocarbonyl or alkyI substituted with aryl, hydroxy, alkoxy. amino, 
monoalkylamino or dlalkylamino: 

Ra, Rb, Rc and independently represent hydrogen, alkyI, 
cycloaikyl or aryl; or (Ra and R») or (Rc and R^*) or (Rb and RC) can 
complete a saturated ring of 5- to 7- carbon atoms, or (Ra and R^) taken 
together and (Rb and RC) taken together, each complete a saturated ring 
of 5- to 7-carbon atoms, wherein each ring optionally can contain a 
sulfur or oxygen atom and whose cariaon atoms may be optionally 
substituted with one or more or the following:.alkenyl, alky nyl, hydroxy, 
carboxy. alkoxycarbonyl, alkyI or alkyI substituted with hydroxy, carboxy 

or alkoxycart}onyl; or such saturated ring can have two adjacent carbon 
atoms which are shared with an adjoining aryl ring; and 
n is zero or one. 



Preferred compounds include: 

cis-5,6a,7,a,9,9a-Hexahydro-5-methyl-3-(phenylmethyI)- 
cyclopenta[4,5]imidazo[2,1-b]purin-4-one; 

7,8-Dihydro-5-methyl-3-(phenylmethyl)-3H-lmidazo[2,1-b]purin-4(5H)- 
one: 

cis-6a,7,8,9,1 0, 1 Oa-Hexahydro-5-methyl-3-(phenylmethyi}-3H- 
ben2imida20[2,1-bl purin-4(5H)-one; 

5.7,8,9-Tetrahydro-6-methyl-3-(phenylmethyl)pyrjmidof2,1-b]purin- 
4(3H)-one; 

7,8-D{hydro-8-phenyl-5-methyl-3-(phenyImethyl)-3H-imidazo[2.1- 
bJpurin-4(5H)-one: 

5',r-Dihydro-5"-methyI-3'-(phBnylmethyl)splro(cyclohexane-1 ,8'-(8H}- 

lmidazo[2,1 -b]purinJ-4'(3'W)-one; 
cis-5,6a,1 1 ,1 1 a-Tetrahydro-5-methyl«3- 

(phenylmethyi)indeno[1',2':4^]imidazo[2,1-b]purin-4(3H)-one: 

5*.7'-DihydrD-2',5' dimethyl-3'-(phenylmethyl)splro{cyclohexane- 

1 ,7'{8'Jd}-imidazoI2,i -blpurin}-4'(3'iD-one: 
7,8-Dihydro-2.5.7.7,8(R,S)-pentamethyl-3Jl-imldazo[2,1-b]purln-4(5M)- 

one; 

cis-5.6a,7.llb-Tetrahydro-5-tnethyl-3- 
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CI. "'LT >'^'"^-"°I2'.1 •.:4.5].midazor2,1 -b]purin-4(3«)>one- 
cyclopent[4,53imida20[2.1-b]purin-4-(3/V)-one; 

6a(S).78.9.10.10a(R)-Hexhydro-2.6-dimethy|.3-(phenylmethyn.3H 
benzimida2o[2.1-bJpurin-4(5H)-one- «nyimethyI)-3H- 

6a(R)-78.9.lo.10a{S).hexahydro-2.5-dlmethy|.3.(phenyImethvl>-3N 
ben2,midazot2.l-b]purin-4(5H)-one' nyimethyi) sjj. 

7.8-Dihydro-2.5-dimethy..7(R)-isopropyi.3-(phenyImethyO^^ 
•mida2o[2,1-b]purin.4(5H)-one- 

cis-7.7a.8.9.10,10a-Hexahydro-2.5^jme!hyl-3-<phenylmethyJ).3H 
cyclopema[5.63pyrimJdoF2.1-blpurin-4(6H)-one- 

^''ImSd^lr?;';^^^^ 

imlda2oI2.1-b]punn-4(5H}-one; 

imida2of2,1-bJpurin-4(5iD-one' " '^a 

3ii-imida2o[2.1-b]purin-4(5id}-one; 

7.8.Dlhydr(>.2.5^lmethyl-7{R:S)-(1-propyl)-3-(phe^^^ 
lmldazp[2. 1 •b]purin-4(5H)-one 

7.8.Dlhydro.2.5<ilmGthyl-7(S).(l.methylethyl).3-(phenylmethyO^^ 
imidazo[2.1-b3purin^4(5H)-one; 

7.6-Dihydro-2.5.7.7.8(R.S).pentamethyl-3Ji-lmida2or2J4>Ipurin-4{5m^ 



5.7.8.9-Tetrahydro-2,5.7.9(R,S}-pentamethy|.3.(phenylmmhyl)- 
pyrimldor2.1-b]purin-4(3Jd).one; 

5.6a(fl).7.8,9.9a(^Hexahydro-2.5-dimethyl-3. 

(PhenylmethyOcyctopentf4.5Jlmfda2or2.i -bJpurln^OM-one- 

5.6a(S).7,8,9,9a(/^Hexahydro-2.5-dimethyl-3- 

(phenylmethyl)cycIopent[4.5]imida2or2.1-bJpurin^(3/V)-one- 
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cis^6a,7.8.9.1 0.1 Oa-Hexahydro.-2,5KJImethyl-3-(phenylmethyl)-3H - 
ben2imlda20[2,l -b]purin-4(S/:/)-one: 

5'.7'-Dlhydro-2',5'-dim8thyl-3'-(phenylmethyI)spiro[cyclohGxane-1,8'- 
(8W)-imida20l2, 1 -b]purin]-4'{3'W)-one; 

cis-6,6a,7,a.9.9a-Hexahydro-2,5-dimethyl-3-(phenylmethyl)- 
cydoheptf6,7Jimlda2o[2,1-blpurin-4(3>0-one; 

cis-5,6a.7,8,9.9a-Hexahydno-5-methyl-2-ethyl-3-{phenylm8thyJ)- 
cyclope nt[4 , 5]tmida2o[2, 1 -b]pijrin-4(3H)-one ; 

cis-6a,7.8.9,10.10a-Hexahydro-5-melhyl-2-ethyl-3-(phenylmelhyl)-3/^ 
benzimidazoja, 1 -bJpurin-4-(5H)-one: 

cis-5.6a.7,8.9,9a-Hexahydr6-5-methyl-2-ethyl-3-(phenylmethyl)- 
cyclopent(4.5Jimida2or2,1-blpurin-4{3«)-one; 

cis-5,6a,7.8.9,9a-Hexahydro-5-methyl-2-phGnyl-3-(phenylmethy()- 
cyclopent[4.5jlmida20[2,1 -b}purin-4(3W)-one ; 

cis-6a,7,8,9.10,10a-Hexahydro-5-methyr-2-phenyI-3-(phenyimethyl)-3H- 
ben2jmidazo[2.1 -b]purin-4(5/V)-one; 

cls-5.6a.7.8.9,9a-Hexahydro-5-methyJcyclopenta[4,5Jimida20j;2,1- 
blpurin-4(3/y)-one; 

cis-5,6a,7,8.9,9a-Hexahydro-2.5-dimethyJcyclopenta[4,5]jmida20I2.1-b]- 
purin-4(3/y)-one; 

cis-5,6a(R),7,8,9,9a(S)-Hexahydro-2.5-di-melhyl- 
cyclopenl[4,5Jimida20[2, 1 -b]purin-4(3W)-one; 

2'-Methy^3-spiro{cyclopentane-1.7'(8'il)-(3llJ.imida2o[2.1-b]purin}. 

'^'^4^5'ini^ 

7.8.DihydrD-2.5.7.7.tetfamelhyl^H-lmld^^^^ 

6a{R).7.8.9.10.10a(S)-Hexahydro-2,5-dimethy|.3Jl-ben2im»da2or2l. 
b]punn-4{51D-one; 

5'.7'.Dihydro-2'.5'-dimethylspiro{cyclohexane.1 .7'(8'lD.imIda2or2 1- 
b]purln}.4*(3'iD-one: ^ * 

ds-5,6a.7,8,9,9a-Hexahydro-5-methyl-3- 

(phenylmelhyI)cyclopGnta[4.5]lrnldazoI2.145]purin-4(3^^^^ 
5.6a{/?).7.8,9,9a(S)-Hexahydro-2.5-dimethyI-3- 

fheny^methyl)cyclopent[4.qimlda2o[2.1^)Jpurinw^(3M.thfone• 
cis-5.6a.7.8.9.9a.Hexahydro-5.methy|.3-(4KSWorophenyl. 

niethyI)oyclopenta[4.5Ilmlda2o[2.1-b]purIn-4(3«)^ne- 
as-S.ea.7,8.9.9a-Hexahydro.5-m9thyl-3-(cycIohexylmethyO- 
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cyclopent[4,5]imida20l2.1-blpurin-4(3H)-one: 
<as-5 ,6a,7,8,9 ,9a-Hexahydro-5-rnethy ^3-(2-naphthylmethy 1)- 

cyclopent[4,5]imida2ol2,1 -blpurin-4(3H)-one; 
bromophenyImethyl)cyclopentI4.5]imldazoI2.1-blpurin-4(3tl)-one: 
5,6a(R)-7.8,9.9a(S)-Hexahydro-2,5-dimethyl-3-(4- 

methoxyphenylm6thyJ)-cyclopentI4.51imidazoI2,i-blpurin-4(3hO- 

one; 

cis-5,6a,7,8.9,9a-Hexahydro-2.3.5-trimethyicyclopent[4,5]imidazo[2,l- 

b]purin-4(3H)-one; 
cls-5,6a,7.8.9.9a-Hexahydro-2-(hydroxymethyO-5-methyl-3- 

(phenylmethyl)cydop©ntt4.5llmida20l2.1-b]purin-4(3H)one; 
ds-5,6a.7,8.9,9a-Hexahydro-2-methyllhlo-5-methyl-3-(phenylmethyl)- 

cyclopent[4,5]imida2o[2,1 -b]purin-4(3H)-one: 
cis-3.4,5.6a.7.8.9.9a-Octahydro-5-methyl-4-oxo-3-(phenylmethyl)- 

<^clopent[4.51imldazo[2.1 -blpurin-2-carboxyric acid; 
cis-3.4,5,6a.7,8.9.9a-Octahydro-5-methyl-4-oxO'3-(phenylmethyl)- 

cydopGnt[4.^imidazor2,'1-blpurln-2-cart)oxylic acid, methyl ester; 
ds-5,6a.7.8,9,9a-Hexahydro-2-bromo-6-methyl-3-(phenylmethyl)- 
cydopent(4.5]imidazo[2.1 -b]purin-4(3H)one ; 

ds-5.6a,7,8.9,9a-Hexahydro-2-(methylaminosulfonyl)-5-methyl-3- 

(phenylmethyi)(^dopent(4,^imidazo[2,1-b]purln-4(3H)one; 
ds-1 -CyclopGntyl-6,6a,7,e,9,9a-hGxahydro-5-methyl- 

cydcpent{4,5JiinJda20[2,1 -blpurln-4-(1 rt)one; 
ds-6.6a.7.8,9.9a-Hexahydn>-3,S-bis-(phenylm9thyl) 

cydopent(4,5)imlda2o(2.1-b)purin-4(3H>one; 
ds-ea,7,8.9.1 0,10a-Hexahydro-3,5-bis-(ph9nylmethyI)-3H- 

benzlmlda20[2,1-b]purin-4(5W)one; 
ds-3-Cyclopentyl^5,6a,7,8,9,9a-hexahydro-5-methyI* 

cyclopentr4,5Jimidazo(2,1-b)puiifi-4(3/^one; 

6-Methyl-3'-{phenylmethyl)spiro[cyclopentane-l,7'(8'/V)-(3'H)- 
lnildazo[2,1-b]purin]-4'(5'H)one; 

2'.5'-Dimethyl-3'(phenylnfTethyl)-6pifo[cyciopentane>1,7'(S'H)-(3'H)- 

imidazo[2.1-b]purin]-4'(5'H)one; 
ds-5.6a,(R)7.6,9,9a(S)-Hexahydro-5-methyl-3- 

(phenyimethyl)cyciopent[4.5]imldazo(2,1 •b)purin-4(3/f)one; 
ds-3-Cyc[opentyI-5,6a.7.8,9^a-Hexahydrb-2,5- 

dlmethylcydopentI4,5]imJda20f2,1-b]purin-4(3W)one;36 
5'-Methyl-2'-trifluoromethyl-3'-(phenylmethyl)spfrD{cycJo-pentane- 

1 .7'(8'A<i-(3'Hllmldazo[2,1 -bJpurin)-4'(5'«)-oner 

7.8-Dihydro-5,7,7-trlmethyl-2-trifluorom8lhyl-3-(phenylmethyl)-3/^ 
lm{dazo[2,1 •b]purin-4(5|d}-one; 
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{+/-)-cis-5,6a,7,8,9.9a-Hexahydrp-5-methyl-2-trifluoromethyl-3- 

(phenylmethyl)cyclopent[4.5]imida2o[2, 1 -blpurin-4{3H)-one; 
<+/-)-6a,7,8,9,9a,10,1 1 ,1 la-Octahydro-2,5-difneihyl-3-( phenylmethyl)- 

3H-pentalenoI 6a',r:4.5] imidazop.l-b] purin-4(5H)-one; 
(+)-6a,7,8,9,9a,1 0,1 1 ,1 1 a-Octahydro-2,5-dlmGthyl-3-phenylmethyl-3H- 

pentalenol 6aM':4.53 imidazoI2,1-b] purin-4(5H)-one: 
(-)-6a.7,8.9.9a,1 Q.1 1 ,1 1a-Octahydro-2,5-dimethyl-3-phenylmelhyl-3H- 

pentaleno[6aM':4,5] lmidazo[2,1-b] purin-4(5HH)ne; 

(+/-) 6a,7.8.9.9a,l0.l 1.11 a-Octahydro-2.5-dimethy|.3H-pentalenor 

6aMT4.5] imidazor2,1-bJ purin-4(5H)-one;. 
(+)-6a.7,8.9,9a.i 0.1 1 .1 1 a-Octahydro-2.5-djmethyt-3H-pGntalenor 

6aM':4.5] imidazo[2,1-b] purln-4{5H)-one: 
(-)-6a,7,8.9.9a.10,1 1 ,l1a-Octahydro-2,5-dimethyl-3H- 

pentaJeno[6aM':4.5] Imlda20[2,1-b] purin-4(5H>one- 
6a.7.8,9.1 0.1 Oa.1 1 .1 2,1 3.1 3a-Decahydro-2.5-dtmethyl-(3- 

phenylmethyl)napth[1.8a-d]imida20[2.1.blpurin-4{5H)one- 

7(R)-Cyclohexyf-7.8-dlhydro-2.5-dlmethyl-3-(phenylmethyl}-3H- 
imida20[2.1 -blpurm-4(3H)-one; 

7(R)«CycIohexyI.7.8-dihydro.2.5-dlmethyl-3H-imidazol2.1-b]purin-4(5H)- 
one; ' 

7{S)-Cyclohexyl.7.8-dihydro-2.5-dlm.ethyl-3-(phenylmethyI)-3H- 
•mldazo[2.1.b]purin-4(3H)-one: 

7{S)-Cyclohexyl.7,8-dihydro-2.5-dimethyI-3H-!midazoI2.1-b]purin- 
4(5H)-one; 

5.6a(R).7.8.9,9a(S).Hexahydro-2.5-dlmethyt.3-r 

(trimethylacetoxy)inethylJ-cyclopent[4,5Iimlda2o[2.1-b]purin^(3H)- 
one; ' . 

5.6a(R),7,8.9.9a(S)-Hexahydro-2.5-dlmethyl-3-(4-pyridylmethyl)- 
cyclQpent[4,5]imldazot2,l.b]purin-4(3H)-one; 

5.6a(R).7.8,9,9a(S)-Hexahydro-2.5<[imethyI-3-[2-(1- 

morpholinyl)ethy0cyclopent{4.5]imida2o[2.1 -b3purin-4(3H)-one- 
5.6a(R),7.a,9,9a(S)-Hexahydro-2.5-dimethyl-3- 

[acetoxymethyllcyclopentI4.5Ilmldazot2.1-blpurin-4(3H)-one; 
5,6a,7,8,9,9a-Hexahydro-2,5,6a-trimethyl-3- 

(phenylmethyl)cyclopent[4,51imida20[2.1-b]purin-4(3H)-one- 
5,6a(/^,7(S),8,9,9a-Hexahyd^o-2.5,6a^rimethyl-3- 

(phenyImethyI)cydopent[4,5Ilmida2oI2.1-b]purin-4(3H)-one: 
5,6a(S).7(«),a,9,9a-Hexahydro-2.5.6a-trimethyl-3. 

(phenylmetfiyl)cyclopent[4,5]imlda2o[2,1-b]purin-4{3H)-one]: 
c»s-6a,7.8,9.1 0,1 0a-Hexahydro-2.5,7-trlmethy|.3.(phenylmethyl).3H- 
ben2lmlda20[2,1-b]purin-4(5H)-one]; 
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c/s-5.6a,73,9,9a-Hexahydro-2.5,6a-trimelhylcycJopent[4/:>jjmidazo 
blpurin-4(3H)-oneJ; or 

c/s-6a7.8,9 J 0 J Oa-Hexahydro-2,57-trimethyl-3H-ben2imldazof2.1 - 
bJpurin-4(5H}-oneI. 

WO 94/19351 discloses compounds of the formula 



consisting of hydrogen, lower alkyi, lower alkoxy, halogeno. hydroxy, (di- 
lower alkyl)amino, 4-morpholinyI. 1-pyrrolidinyI, 1-pyrrolyl, -CF3, -OCF3, 
phenyl and methoxyphenyl; or R-j and R2 together are methylenedioxy; 
or Ri and R2 together with the carboa atoms to which they are attached 
form a benzene ring; and 

Ra rs hydrogen and R^ and R^. together with the carbon 
atoms to which they are attached.. form a saturated ring of 5 carbons; or R^ 
IS lower alkyi, Rb is hydrogen or lower aikyi, and is hydrogen; or R^, Rb 
and the carbon atom to which they are attached form a saturated ring of 5- 
7 carbons, and R^ is hydrogen; or R^ is hydrogen, and Rb, Rc and the 
carbon atoms to which they are attached form a tetrahydrofuran ring; or R^ 
and Rb, together with the carbon atom to which they are attached, and Rb 
and together with the carbon atoms to which they are attached, each 
form a saturated ring of 5-7 carbons. 




o 



or a pharmaceutlcally acceptable salt thereof, wherein: 

Ri. R2 and R3 are independently selected from the group 
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Preferred compounds include: 

2'-benzyI-spiro[cyclopentane-r.r (8*H)-[3*H]-imida20f2,1- 
b]purin-4*.(5'H)-one; 

2'-benzyI-5.7,7-trimethyl-3H-imida20[2, 1 -b]purin-4-(5H)-one; 

(+)-2-ben2yl-7, 8-dihydro.5-methyl-7-(1 -methylethyl)-1 H- 
imfda20(2, 1-b]-purin-4(5H)-one; 

(+,-)-6a, 7, 8. 9, 9a, 10, 1 1. 11a-octahydro-5-methyI.2-(3,4- 
methyJene-dioxyphenylmethyl)-3H-pentalenf6a, 1 :4,5]imida2o[2. 1-b]purin- 
4(5H)-one; and 

(+)-cis-6a, 7, 9, 9a-tetrahydro-5-methyl-2-[4-(trifluoromethyl)- 
phenyfmethylh3H-furo[3\ 4':4,5]imidazoI2,1-b]purin-4(5H)-one, 



WO 94/22855 discloses compounds of the formula 

1. A nitrogen-containing f used-heterocyclic compound 
having^ the formula (I) or a pharmacologically 
acceptable salt thereof: 




in which rin^ A represents a benzene, pyridine or 
cyclohexane ring and B represents a pyridine, 
imidazole or pyrimidine ring:, with the proviso that 
rings A. and B are bonded to each ether with two atoms 
being shared by them, and the shared atoms may be any 
of carbon and nitrogen atoms; 

represents a group represented by the formula: 
-NR^R^ (wherein and R^ may be the same or different 
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from eac,h other and each represent a hydrog-en atom, 
lower alkyl or acyl group or a carboxyl ^roup which 
may be protected, or alternatively R^^ and may for 



bonded, provided that the ring^ may be substituted), or 
a heteroaryi irroup which has one or two nitro&en atoms 
and may be substituted: 

r2 represents a hydrogren atom, a erroup represented 
by the formula: 



ring tog-ether with the nitro&en atom to which they are 




(wherein represents a carboxyl or tetrazolyl group 
which may be protected). 



or a halogen atom; 



and 



R represents a hydrogren atom or a group 
represented by the formula: 




(wherein and each represent a hydrogen or halogen 
atom or a lower alkoxy group, or alternatively and 

may together form a methylenedioxy or ethylenedioxy 
group ) . 



.9S58584A1J_> 
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WO 95/19978 discloses compounds of the formula 




(I) 



and salts and solvates thereof, in which: 

RO represents hydrogen, halogen or alkyi; 

Rl represents hydrogen. Ci^alkyl. alkenyl. C,* alkynyl. haloC. 
ealkyl. Cs^cycloalkyl. C3.BcycloalkylCi.3alkyl. arylCi_3alkyl or 
heteroaryiCi.aalkyI; '-^ ' 

R2 represents an optionally substituted monocyclic aromatic ring 
selected from benzene, thiophene. furan and pyridine or an optionally 

substituted bicyclic ring ^--^ attached to the rest of the molecule 
via one of the benzene ring carbon atoms and wherein the fused ring A is 
a 5- or e-membered ring which may be saturated or partially or fully 
unsaturated and comprises cartjon atoms and opUonally one or two 
heteroatoms selected from ojQfgen. sulphur and nitrogen; and 
R represents hydrogen or C« alkyl. or R' and R^ together represent a 3- 
or 4- membered alkyl or alkenyl chain. 



Preferred compounds include: 



Cls-2,3,6,7.l2,12a-hexahydro-2-{4-pyridylmethyl)-6-(3.4- 
Tnethylenedjoxyphenyl)-pyra2iru5l2', 1' : 6.1lpyridol3,4-b]indole-1,4-djone; 
Cis-2,3,6,7.12,12a-hexahydro-6-(2.3-dihydrobenzoIblfuran-5-yl}-2- 
methyl-pyrazinot2M':6.1 lpyridol3.4-b)indole -1 ,4-dione; 
Cis-2,3,6.7.12,12a-hexahydro-€-(5-bromo-2-thienyl)-2-methyl- 
pyra2ino[2', 1 *:6, 1 lpyridol3,4-bJindoIe -1 ,4-dione; 
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Cis-2, 3,6 J. 1 2 J 2a-hexahydro-2-butyl-6-(4-methylphenyl)- 
pyrazinof2'. r :6, 1 ]pyrido[3,4-b]indole -1 ,4-dione; 

(6R,12aR)-2.3,6.7,12,12a-Hexahydro-2.isopropyI^-(3.4. 
methylenedioxyphenyl)-pyrazinoI2\r:6J]pyrido[3,4-b]indole -1 ,4-dione; 
(6R, 12aR)-2,3.6.7. 12, 1 2a-Hexahydro-2-cyclopentyl^(3,4- 
methylenedioxyphenyl)-pyrazino[2\ 1 •.6, 1 ]pyrido[3,4-b]indoJB -1 .4-djone; 
(6R, 1 2aR)-2,3,6.7. 1 2, 12a-Hexahydro-2-cydop^opy^methyl-6•(4- 
Inethoxyphenyl)-py^a2ino[2^r:6,1]py^ido[3.4-bIindole -1 ,4.dione; 
(6R. 1 2aR)-2.3,6.7. 1 2, 1 2a-Hexahydro-6-<3-chIoro-4^ethoxyphenyl)-2- 
methyl-pyra2ino[2', 1 'rS. 1 ]pyridoI3,4-bIindole -1 ,4-dione; 
(6R, 12aR).2,3.6,7.12, 12a-Hexahydro-2Hnethyl-€-.(3,4- 
methylenedioxyphenyl)-pyra2inoI2\ 1 'rS, 1 ]pyridoI3,44)Jindole-1 .4-dto^^ 
{6R, 12aR).2.3,6,7,12.12a.Hexahydro-6K3.4^nethylenedloxyphenyI). 
pyra2ino[2. 1' : 6.1 J pyrido [3.4-b] indole-1,4-drane; 
(6aR, 12R. 14aSH,2.3.S,6.11.12,14a-Octahydro-12-(3,4^ 
methyJGnedioxyphenyl)-pyrrolo[r\2" : 4\fflpyrazino[2',r : 6.l]pyrido[3,4. 
b]indole-5-1 ,4<lione; 

and physiologically acceptable salts and solvates thereof. 



U.S. Patent No. 5,294,612 discloses compounds of the 

formula 



o 




ts hydrogen, dkyl. G4 to C7 cycloiakyl, C4 to C7 
cycloalkyl substituted by Ci to Cio alkyl or hy- 
droxyl, 2- or 5-tetr«hydrofurany]« 3-tctxahydrothse- 
nyl 1,1, dioxide, C4 to C7 cycioaIkyl<:i to Cib 
■Ikyl, carboxy-Ci to Cio Alky], c«rbo-Ci to C4 low- 
cr.ft]kozy<*Ci to Cjo alkyl. dialkylamino Ci to Cio 
•Ikyl, phenyl-Cj to C4 lowcr-alkyl, phenyK:, to C4 
lower-alkyl in wWch the phenyl ring is substituted 
in the 2, 3, or 4.poiitioti by one or two snbitituents, 
the same or difTerent, selected from the group con- 
sisting of amino, halogen, C| to CioaJkyl, cvboxyl, 
cart>o<:i to C<k2wer.a]koxy» carbamoyl, NHSO> 
(quinoUoylX nitro and cyano; 
is, C] to C4 Jower-alk>d, phenyl-Ci to C4 lower- 
alkyl, 3owcr-alkoxyphenyl<:i to C4 k>wcr-a3kyl, 
diC| to C4 lowcr*aJkoxy»phcnyl<:j to Ci loi^ver- 
alkyi. pyridyW:i to C4 lowci-alkyl, C4 to C7 cy- 
cloalkyl-CitoCilower-alkyl, phcnylamino, diCito 
Cioalkylamino, hategcn, tiifluoromcthyl. C| to C* 
lower-alkylthio, cyano or nhro; and 
R* is a nine or ten mcmbcrcd Wcychc .ring having 
carbon and from one to two nitrogen atoms, and 
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thc hcterocycle is.made up of fused 5 or 6 mem- 
bcrcd rings or such ring substiturcd at any available 
carbon atom by one or two substituents, the same 
or different, tdectcd from the group consisting of 
Ci to C4 lowcr-alkyi, halogen, Ci to C4 lower- 
alkojxy, C4 10 C7 cycloaJkyloxy, 4-inorpholinyl. Cj 
to C4 lower-aIkoxy.C| to C4 lower-alkoxy, hy. 
droxy. imidazolyl. 0x0 and 4-morphoIinyI-Ci to Q 
lowcr-alkoxy, or at any available nitrogen aioni by 
Ci to C* k>wcr-alkyl, C2 to C4 lower-alkanoyl. or 
tnnixoTOacetyl; or a pharmaceuticaUy accepuble 
acid-fiddition salt thereof. 



U.S. Patent No. 5,405,847 discloses compounds of the 



C5=CH 
I 

CH 



I 

Ri 

where the benzo lin^ can also contain a nitrogen atom 
instead of a CH group either in position 6, 7, 8 or 9 and 
the radicals Ri, K2, 3R.3 and R4have the followinc mean- 
ings: 

Ri: C2-C«-alkenyl, C^<:(5-alkynyL hydroxy, Ci-Cs- 
alkoxy^ Ca-C^-alkenyloxy, Cj-C^-alkynylciy, 
C2-C6-alkattoyloxy, benzoyloxy, morpholiaocar- 
bonyloxy, Ci-Ce-alkyloxycarbonyloiQrr Ci-Ce- 
alkylaminocarbonyloxy, Ci-<:6-dialkyl&minocar- 
bonyloxy or the group 

where Alk: h Q-C^-alkjdt, Ci-Cfi-hydroxyalkyl or 
Cj-Qs^ycloaBcyl and the symbol A represents: 

1) Hydrogen, halogen, hydroxy, Ci-Cfi-alkoxy, 
Cj-Ce-alicanoyloxy, phenyl 

2) — NHR5, — NRsR^, f^sReRi, pyridylamino^ im- 
idazolyl, pyxrolidinyi N--Cc-C$-«Llk)ipynoHdi* 

pq}eridyijDmno, N-Cphenyd-Ci-C^-alkyl)- 
pipendylammo where R5 and m may be the same 
or different and represent hydrogen, Ci-C^-alk^dt 
C3-C7^ycloalkyl, Ca-CT-hydroxycydoalkyi. mor- 
phoIino-Ci-Cfi-alkyl, phenyl, phenyl-Ci-C6-aIkyl 
or pheiiyl-C2-C^xyalkyl, it also beingpossible for 
the phenyl radicals in R5 and Rsto be substituted 
by halogen and R7 is hydrogen or Ci^<alkyl; 
3) The groi^: 

where D is phenyl, Cj-Ce-alkyl, C3-<>7-cycloalkyl, 
hydroxy, Ci-C^-alkoxy, C3-C7-cycIoallQrlozy> . 
mor phol hi o ^ pynolidino, piperidinOy 

homopQieridino, pipcrazino, — NHR5 or — NR5R6 
and R5 and have the meanings given herein- 
abavq 
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4) The group: 



r o .^^ ""^ substituted by telog^ 

^^^Z"^ R3, which may be the same or different: hv- 




-CH2— Ce— 
OH 



R5— N 




CH2-<M--aFij--0^ 



and represents phenyl C.-T^. i_ 
««i R« are hyd„^^ ^i^idmoeAyi, l?^. Ha 



formula 



"ecu aiom instead of a CH group. 

U.S. Patent No. 5,436.233 discloises compounds of the 




0) 



wherem R« is hydrogen or Cl-4 alkyb 
Y K single bond or Cl-6 aikylcnc: 

CO ~cyA~-(R2;,, 
fii) — O— Ro or ^S(O)^R0. 
in whicJi ROis ROi ca- rq^. 

R<^^is hydrogen or Cl-4 aUcyl- 
p IS 0-2; ' * 

CyA is 

'''J^^^^^^^^ or u««tu«tcd,«ono- 
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(2) 7-niembered, unsaturated or partially saturated, 
monocyclic hetero ring coataining as hetero 
atoms, one nitrogen atom, one nitrogen and one 
oxygen atoms, two iiitrogeai and one oxygen 
atoms, or one nitrogen and two oxygen atoms, 

(3) 6-membcrcd. unsaturated or partially jsaturatcd, 
monocyclic hetero ring containing as hetero 
atoms, one lutrogen and one oxygen atoms, two 
nitrogen and one oxygen atoms, or one nitrogen 
and two oxygen atoms, 

(4) 6-memb^ed, imsaCuraied or partially saturated, 
monocyclic hetero ring containing as a hetero 
atom, one nitrogen atom, 

(5) 4- or 5-mcmbercd, unsaturated or partially satu- 
rated, monocycHc hetero tins containing as het- 
ero atoms» one nitrogen atom, one nitrogen and 
one oxygen atomK. two nitrogen and one oxygen 
atomSj or one m'trogen and two oxygen atoms, 

(6) 4-7 membered, imsatunued or partially sani- 
rated, monocycKc hetero ring containing as het- 
ero atoms, one or two sulfur atoms or 

(7) 4-7 membered, unsaturated or partially or fully 
saturated, monocyclic hetero ring containing as 
hetero atoms, one or two oxycen atom: 

R2isR2^orR2B; 

is (1) —NX^ARH in which and R7^ inde- 
pendently are iiydrogen or Cl-4 altyl (with the 
proviso that and arc not hydrogen at same 
time). (2) — SO2NR6R7, in which R«and inde- 
peadenUy are iiydrogen or Cl-4 alkyl. (3) triHuo- 
romethyl or (4) frifluoromethoxy; ™^ 

^11 7^0R5 in which R5 is hydrogen or 01^4 

u^\^S^^ffS:S^ °^<^ — NRGBR7^, in 
which Rfiflaad R^a^ hydrogen; 

Z^fe methylene, ethylene, vinylene <x cthyaylcnc; 
Z^is amgic bond; jr jr ic; 

CyBis 

(1) 7.mcmbered, unsaturated or partiaUy saturated, 
monocyclic hetero ring containing as hetero 
atozDs. one; two or three nitrogen atoms, 

(2} &-membered, unsaturated or partiaUy sauirated. 
monocycHc hetero ring containing as hetero 
atoms, two or three nrtrogen atoms, 

(3) 6.mcmbercd, unsaturated or partially saturated 
monocyclic hetero ring contaming as a hetew! 
atom, one mtrogen atom, 

(4) 4- or S-membercd. unsaturated or partially satu- 
rated, monocyclic hetero ring ocmtaimag as het- 

f^^1.^'^°^^I!^'' °^ ^ogcn atoms, or 
4-7 mcmbered. unsatntated or partiaUy satu- 
rated, monocyclic hetero ring contakdng as het- 

R*<is (1) — NHSO2RII. in which RXI « ci-i allfvi 
which Ria IS as hereinbefore defined. (4) hydroW 

Wettynyl. (8) alkyl)dlyteayByl orcg 
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R4S is (1) hydrogen, (2) Cl-^ aUcyl, (3) Cl-A aikoxy, 
(4) — COOK8, in which is hydrogen or Cl-^ 
alkyl, (5) —NR^Rio, in which and R^o ^ 
htareinbefore defined, (6) — NHCOR*^ in which 
R) 1 is as hcrcinbefoie defined, (7) halogen, (8) tri- 
fiuoromethyK (9) nitro, (10) cyaiio, (1 1) alkyl- 
thio, (12) Cl-4 alkjdsulfinyl, (13) Cl-4 alkylsulfo- 
nyl, (14) hydroxy mcthyi, and 1, m and n indepen- 
dently are 1 or 2; with the proTiso that 

(1) the group of the formula: — CyA— (R2)/ does 
not represent a cycJopentyl and trifluoroniethyl- 
pheny! group when Y is a single bond, that 

(2) a CyB ring does not bond to Z through a nitro- 
gen at(»i'in the CyB ring when Z is vinylene or 
ethynylene, that 

p) a CyB ring is not pyridine or thiopheae when 
CyA is a ling of CyA— (7) that 

(4) Y is not a single bond, when A is (ii) — O — 'RP 
or — S(0);r— and that 

(5) A i& not — CyA-^^B)l and — OR©^, when Z 
is Z^and R*is R<^ or pharmaccnticaHy accept- 
able acid addition salts thereof, phannaceutically 
acceptable salts thereof, or hydrates thereof. 



Preferred compounds include: 



4-phcnyJmcthylamino.2.((l.imidazolyI)mcthyl>- 
qumazoline, ^ ^ jr /- 

4.phcnylnicthylanjiio.2-(CI.imidazolyI)mcthylV 
<?uina2oIine, ^ 

6-cWoro^phenylmethylamino-2<^imida2oIyhne. 
thyOqumazoIme, 

6K5WOTo^3<arboxypbeayl)amino-2<l-bnida20lyl. 
inethyl>iuinazolmc 

or 

4.phMylmethylamm(>.2-(^(3^^yl)viny^)qulnazo. 
^^i^f"^'^"^^ acceptable add addition salts 

<HdimethyUntioosuIfonyl-4.phenylnaethylamino-2-<l- 
inudazolyl)quinazoIine, 

6HJinicthyl8imnonacthyiidcncaininosulfoiiyl-4- 
phenylmethyIaniino-2K l-hmdazolyl)quma2oltne, 

6-(phcnylnielhylaimnosulfonyl)-4-phenyhne- 
thylainino-2-(l-iinidazolyl)qumazolhie, 

6-phenylmethylaniinocarbonyl-4.phenvlme. 
fhylaniino-2-(l-iniidazolyl)quma2oliic, 

6^ylanujnocarbonyI-4-phcnyinjcdiylanmio.2-(l- 
iauda20ly!)-5,6,7,8.tetrahydroqumazoline, 

6-hydroxy^phcn3imethyla«iino-2-(l-imidazolyl>. 
quinaroline, 

6<l.i midazoIyl)-4^.nicthoiyethyl)anjino-6-a-trie. 
thyl^lylcthynyI)quinazoline, 

6-ethynyl-4-(2rmcthaxycthy5amino-2<l-mridazolyn- 
qnmazoline, 

^l-™<^az^y!>-4-phenyhnethyianuno.6-ethynyI- 
quinazolinc or 

6-acetyl-<U(2-methoxycthyI)anuno-2<l-imidazoIylV 
qntnazoUne, 

and pharraaoevtically- acceptable acid addition salts 
thereof, pharmaceutically acceptable salts thereof, or 
hydrates thereof. 
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4-(2-nietbylthioethyl)ainino-6-methoxy-2-(l- 
tiiiidazolyl)qujiiazoline, 

4-(2-metli yUalfni yleUiyl)anrmOr6-'met1iOxy-2-(1 - 

imtdazol yl)quiiiazoline, 
4-C2^mcthyl sulfonylcthyI)ainino-6-mcthoxy •2-( 1 - 

imidazolyOquinazoline, 
4-(3-trifluoroincthylphenylmcthyl)ainino-2-(3- 

pyridyl)quinazoline, 
4<4«(N,N-diincthylamiDo)phenylnictbyDainino-2<3- 

pyridyl)quinazoline, 
4-(4-siiifainoylplicnylincthyl)aniino-2-<3-pyrid yl)- 

quinazoline, 
4-{4-trifiiloronielhoAyphenylmetbyl)aniino-2-( 1 - 

imidazolyOqninazoline, 
4-(3-trifluoromethoxyphcnylmethyl)axnino-2-<.l- 

hnid azoly l)<iuiiia20linc, 
4-(2-phenoxyethyDaimiio-6-metlioxy-2-(l- 

iinida2olyl)quitaazoline or 
4-{2-phcnoxyctbyl)a3nino-2<l-im3da2olyl)quina20- 

Une, 

and pharmaccuticaDy acceptable acid addition salts 



U.S. Patent Nq. 5,576,322 discloses compounds of the 
formula ^ o) 




whcrcin Rl, R3. and R4, each of which may be the same or 
different from each alhcr, may each rcptxssem a hydrogcai 
atom, a halogen atom or a lower alkyi group or a lower 
alkoxy hydrogen atonu R2 is a halogcjn or cyan group RS is 
a group represented by the fonnula: 



wiKveia u is 3 or 4 and R61 rcpreseitts a carboxyl group 
which may be protected or a hcicmaryl group; or R5 is a 
group rcprcscntCJi'by the formula: 



CDOH 



and R6 5s a group zepicsented by the formula 

— NHCHj- 



-a' 



0CH3 



wherein X is hydrogen atom or a halogen atom or 
or die phanuaailogicatly aixcptable salt thacot 
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Preferred compounds include; 

I, 

2-(4-caiboxy pi peridino)-4-(3 ,4-meihy I ene^ dioxybcn - 
•icyl) aniino-6-chloroquma2olinc- or a pharmaccutically 
acccpiablc salt thereof. 

Sodium 2-(4-carboxypiperidino)-4-<3,4-methylene- 
dioxybcnzyl) amino-S-chloroquinar^line. 



wo 94/29277 discloses compounds of the formula 




or a phannaceutically acceptable salt thereof, wherein 

Ar is an optionally substituted aiyl or hetcn>atyl ring selected fiT>m phenyl, naphthyl. 
pyndyl. pynmidyl. pyridazinyl. pyrazinyl. imidazolyl, thieayl, oxazolyl. 
benzimidazolyl, benzoxazolyl, indolyl or thianaphthenyl 

XisCHorN; ^ " 

RO is NR1r2 or hydrogen; and 

Rl and r2 are independently hydrogen or Ci^galkyL 



Preferred compounds include: 

3-amino^[4-(3-pyridyi)]aniIino-3-cyclobi,fene-i;^dione. 

3-ami„o-l-[3-(4-inHdazolyl)anilino].3<yclobuten<^1.2-dion^ 
3-n««hylaari„o^r3K5-n«thyl^i„idarolyl)ana^ 

3^thyMno^f3-(5-methyI-4.iaudazoly|)anUino]-3s^clob^^ 

3-aimno^[3K3-methylw|.pyridyl)anffino]-3-cyclobutene^U-dione. 
3.ainino^P^xazolyl)amIino>3-cyclobniene.l*2-dione. 
3.ainino^PK4-pyridyl)anilinoI.3-cycIobuiene-i;i-^oiic 
3.ainino^P^3.pyridyI)anJlim>].3^cIobutenevl.2Hik,n^^ 

3-amino^P-a-pyridyI)anilina).3<yck)buteiiCHU-^OT^^ 

3.anjiiK>-4-P-(2-thienyl)anilino]-3-cyclobutene-U-dione. 
3-aniino^-p.(3-thicoyl)anilino]-3-cyclobiiienc-i;2-dione. 
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3-ainino-4-[3-(2-thian^hthenyl)anilino]-3-cyclobutene-l,2-dionc, 

3-ammc)-4-[3K5-p>aimidyl)anilino>3-cydobutenc-l^-^onc. 

3-anuno-4-f3-{2-benroxazoyl)aidlino]-3s:yclobacMe-l,2-dione. 

3-ainiiKH4-f3-(2-bcn2iimdazolyl)anUino]-3-cyclobutcn&-l,2-dioDe, 

3-amino-4-[3-(2-indolyl)anilinoJ-3-cyclobatcne-I,2-dione, 

3-aimno-4-^-phenyl)anllino-3-cyclobutene-l,2-dione, 

3-anMo^[3-(2-hydioxyphcnyl)anilinoh3-cyclobutenc-l,i<iionc, 
3.aimno-4-[3-(2-incAo3OThcnjd)anaino>3-<ycl^^ 

3-ainiiK>-4-r3<3-hydroxy-2-pyridyl)anmno]-3-<^clobutene-1.2-^one, 
3-anniK>^[3-(2-inridaariyl)aniImo]-3<yclobutenc-l,2-<Iione^ 

3-anuiKM.f6-(4-pyridyI)-2-pyridylamino3-3-cyclobut«me-l^KUone,or 

3-[3K4-pyiidyl)aniIino]-3-cyclobntenc-l^-dione, 

or a phaxiiiBoeutically accqptabis salt theieof. 

WO 95/19978 discloses compounds of the formula 




0) 



and salts and solvates th«-eof, in which: 

R° represents hydrogen, halogen or C-j^ alkyl; 

represents hydrogen, Ci^aikyl, alkenyi, Cs^ ailoniyi, haloC-|. 
galkyl. Ca^cycloalkyl. C3_8<ycloalkyfCi^alkyl, arylCi^aiky! or 
heteroarylCi.3alkyl; 

represents an optionally substituted monocyclic aromatic ring 
selected from benzene, thiophene, furan and pyridine or an optionally 

■ Go 

substituted bicydic ring attached to the rest of the molecule 

via one of the benzene ring carbon atoms and wherein the fused ring A is 
a 5- or 6-membered ring which may be saturated or partially or fully 
unsaturated and comprises carbon atoms and optionally one or two 
heteroatoms selected from oxygen, sulphur and nitrogen; and 

represents hydrogen or do alkyl. or and together represent a 3- 
or 4- membered alkyl or alkenyi chain. 
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Preferred compounds include: 

>t 

Cis-2.3.6,7.12,12a-hexahydro-2-(4-pyriclylmethyl)-6-{3,4- 
methylenedioxypfnenyl)-pyrazinoI2'. 1' : 6.1]pyrido[3,4-b]indole-1.4-dione: 
Cis-2,3,6,7. 12, 12a-hexahydro-6-(2,3-dihydroben2oIbJfuran-5-y|)-2- 
methyJ-pyrazino[2M':6.1lpyridoI3.4-b]indole -1 ,4-dione; 
Cis-2,3.6,7.12, 12a^exahydro-6-(5-bromo-2-thienyl)-2-methyl- 
pyra2ino[2M ':6, 1 ]pyrido[3.4-b)indole -1 ,4-dione; 

Cis.2,3,6,7. 12.1 2a-hexahydro-2-butyl-S-(4-methylphenyl)- 
pyrazino[2".1 ':6. 1]pyrldo[3,4-b]indole -1 .4-dione; 
{6R,12aR)-2.3.6,7,12.i2a-Hexahydro-2-isopropyl-6-(3.4- 
methylenedioxyphenyl)-pyra2inoI2'. 1 ':6. 1 lpyrido[3,4-bjindole -1 .4-dione; 
(6R,12aR)-2.3,6.7,12.12a-Hexahydro-2-cyclopentyl-6-(3.4- 
nnetfiyienedloxyphenyl)-pyra2inot2M*:6.1]pyrido[3,4-b]indoie -1,4-dtone; 
(6R,1 2aR)-2,3.6,7, 1 2, 1 2a-Hexahydro-2-cyciopropylmethyl-6-(4- 
methoxyphenyl)-pyra2ino[2'.r:6,1lpyridol3,4-bjindole -1 ,4-dione; 
(6R, 12aR)-2,3.6,7. 1 2, 1 2a-Hexahydro-6-(3-chloro-4.methoxyphenyl)-2- 
methyl-pyrazinoI2M':6,1]pyrido[3,4-b]indole -1 ,4-dione; 
(6R. 1 2aR)-2.3,6.7, 1 2, 1 2a-Hexahydro-2-methy l-«-(3.4- 
methylenedioxyphenyl)-pyra2inoI2', 1 ':6. 1 ]pyrido[3,4-bJindole-1 .4-dione: 
(6R, 12aR)-2.3,6,7,12,12a-Hexahydro-6-{3.4-methylenedioxyphenyl)- 
pyrazino[Z, 1' : 6,11 pyrido I3.4-b] indole-l .4-d«one; 
(6aR. 12R. 14aS)-1.2.3,5.6.11,12.14a-Octahydro-12-<3,4- 
methyjenedioxyphenyl)-pyrrolo[r.2" : 4',5'lpyrazino[2',1' : 6,1]pyrido[3.4- 
b]indole-5-1 .4-dione; 

and physiologically acceptable salts and solvates thereof. 
WO 96/28429 discloses compounds of the formula 



o 




R' 

wherein : 

is ter-t -butyl, or cyclopentyl; 
r5 is methyl, ethyl, or phenylroethyl ; 
,X is -CH2-, -0-, or -NH-; and 

is phenyl (or phenyl substituted by from one to three, 
the same or different, substituents selected from the group 
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consisting of lower-alkoxy . hydroxy, halogen, carbo^lower-alkoxy 
4-inorpholinyl-lower-alkoxy. 5-tetrazolyl-lower-alkoxy, dilower- 
alkylamino, t ri f luoromechy 1 . nitro. amino. lower- 
alkylsulfonylamino. di lower-alkylamino-lower-alkylphenyl 
carbonyloxy. and 1 - imidazolyl ) ; or when X is -CH2 - r6 is 
additionally 2-, 3-.. or 4-pyridinyl. 1-pyrrolyl. l-benzimidazolyl 
1.2,3..4-tetrahydro-2-isoguinolinyl. 1 . 2 ."S . 4 - tecrahydro-1 - 
qumolinyl, hydroxy. 1 -imidazolyl . l-lower-alkyl-2 . 3 , 4 , or 5- 
pyrrolyl, 1-pyrazolyl. 3-. 4-. or B-isoxazolyl ( or 3 . 4 or S- 
isoxazolyl substituted on any available carbon atom thereof by 
lower-alkyl). 2-thienyl. or 3-thienyl; or a pharmaceutically 
acceptable acid-addition salt and/or hydrate thereof. 



Preferred compounds include: 

r. . '-^"r'^P^^^y^-^-^^^^y-^-^-^^-^^thoxyphenylmethyDpyrazolo 
1 3 , 4 -d ] py r imindi n - 4 -one , 

^-^^i°P«"tyl-3-ethyl-6-(4-hydroxyphenylmethyl)pyrazolo 
l3, 4-dJpyrixnindin-4^one, 

l-cyclopentyl-3-ethyi-6-(phenylmethyi)pyrazolo(3,4-d] 
pyriinindin-4-one, and 

1 -cyclopent:yl-3 -ethyl -6-: (4 ^aminopheny Imechyl ) pyrazolo 
[3, 4-d)pyriniindin-4-one. 

WO 96/28448 discloses compounds of the formula 

o 




wherein : 

is tert -butyl, or cyclopentyl ; 
R3 is lower -a iky 1, or phenyl - lower-alkyl ; and 

is phenyl, or phenyl substituted by from one to three, 
the same or different, substituents selected from the group 
consisting of lower-alkoxy, lower-alkyl, hydroxy, 1 - imidazolyl , 
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lower-alkenyloxy, dilower-alkylamino- lower-aikoxy , 4 -morphol i ny i - 
iower-alkoxy, iower-alkoxycarbonyl-lower-alkoxy , carboxy lower- 
alkoxy , trifluoromethyl , 1 -piper id inyi - lower- alkoxy , i- 
pyrrolidinyl-iower-alkoxy, nitro, halo, amino, -(CH2)20-, lower- 
alkylsililfonylamino, lower-alkoxy -lower-alkjoxy . lower-alkeny 1 , 
dilower-alkyiamino, -OCH <CH3 )CH2- , 4 -morphol inyicarbonyi -lower- 
alkoxy, 4-thiomorpholinyl-lower-alkoxy, pyridinyl-lower-alkoxy , l- 
lower-alkyl-3-hexahydroa2epinyloxy , and 1 - 1 ower- al ky 1 - 4 - 
piperidinyl oxy; or a pharmaceut ically acceptable acid-addi c ion 
salt and/or hydrate thereof. 



Preferred compounds include: 



1- cyclopentyl-3-ethyl-6- ( 2 -propoxy phenyl )pyrazqlo(3, 4-d] 
pyrimindin-4--one. 

1 -c\'clopenty 1-3 -ethyl -6 - [ 4 - ( 1 - imidazoly 1 ) phenyl ) pyrazolo 
[3 , 4-dJpyrimndin-4 -one, 

l-c>'clopentyl-3-ethyl-6- [ 3- (2- (4-morpholinyl ) ethoxy) 
phenyl ] pyrarolo f 3 , 4 -d ] pyrimindin-4 -one . 

l-cv-clopencyl-3-ethyl-6- I2-ethox-y-4- (l-imidazolyl) phenyl ) 
pyrazolo(3 , 4-d]pyrimindin-4-one, and 

1 - eye 1 open t y 1 - 3 - ethyl - 6 - ( 2 - ( CH2 =CHCH20 ) pheny 1 ] py razolo 
{3 , 4-dl pyrimindin-4 -one. 
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WO 96/32003 discloses compounds of the formula 



o 




(0 



and salts and sotvates thereof, in which: 

RO represents hydrogen, halogen or alkyi; 
is selected from the group consisting of: 

(a) hydrogen; 

(b) Ci^alkyl optionally substituted by one or more substituents selected 
from phenyl, halogen, -CO^R* and -NR'R^; 

(c) C^cydoalkyl; 

(d) phenyl; and 

(e) a 5- or 6-membered heterocyclic ring containing at least one 
heteroatom selected from oxygen, nitrogen and sulphur, and being 
optionally substituted by one or more C^^alkyl, and optionally linked to 
the nitrogen atom to which R^ is attached via C^^lkyl; 

R^ is selected from the group consisting of: 

(f) CMcycloalkyl: 

(g) phenyl optioriatly substituted by one or nrK>re substituents selected 
from -OR", -NR'R'^, halogen, hydroxy, trtfluoromethyl, cyano and nitro; 

(h) a 5- or 6-membered heterocyclic ring containing at least one 
heteroatom selected from oxygen, nitrogen and sulphur; and 



(1) a bicydic ring attached to the rest of the molecule via 

one of the benzene ring carbon atoms and A is a 5- or 6-membered 
heterocyclic ring as defined in point (h); and 
R^ and R^ independently represent hydrogen or C-t^alkyl. 
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Preferred compounds include: 

(, 

Cis-2-benzyl-5-<3.4-methylenedioxyphenyl)-5.6.11.lla-tetrahydro-1H-imidazo 
[r.5':1,6]pyridoI3.4-b]indole-1.3(2HHione: 

Trans-2.benzy|.5K3.4-methylenedioxyphenyJ)-5.6.11.lla.tetrahydro.1HMmidazo 
Cr.5':1.6]pyridoI3.4-blindole-1.3(2H)-dione: 

Cis-5-(4-methoxyphenyl)-2-me(hyl-5.6.11,1 1a-tetrahydro-1H-imidazo [V 5-1 61 
pyrido[3.4-bJindole-1,3(2H)-dione: ' i . • . j 

Cis-2-ethyl-5-(4-methoxypheny!).5.6.1 1.1 la-tetrahydro-IH-imfdazofr 5-1 61 
pyridoI3.4-b]indole-1.3(2H)-dione; • • • J 

Trans-2-ethyl-5-(4-methoxyphenyI)-5.6J1.lla-4etrahydit>-1HHmida2orr 5-1 61 
pyrido[3.4-bJindoIe-1.3(2H)-clion€; i • • . j 

Trans-2-ethyl-5-(3.4-methylenedioxyphenyl)-5,6.1 1.1 la-tetrahydro-IH-lmidazo 
(1 ',5- 1 .6]pyridoI3,4-bJindole-1 .3(2H)-dione: 

Trans-2^thyl-5-{2-thienyl)-5.6.11.11a.tetrahydro-1H-lmida2oI1'.5-1 61 pyrido 
[3.4-bIindole-1.3(2H)-dione: • J ° 

Trans.5^4^imethylaminophenyl)-2^thyl-5.6.11,l la-tetrahydro-IH-imidazo 
[1'.5-1 .6] pyrido(3.4-b)indoIe-1 .3(2H)-dione: 

Trans-2-butyl-9-methyl-5-phenyl-5Al1 J1a-tetrahydro-1H-imldazoir 5-1 6] 
pyrido[3.4-bJjndole-1.3(2H)-dione; ' ' 

Trans-9-bromo-2-butyl-5-phenyl-5.6.11,l1a.tetrahydro.1H-imida2orr 5-1 61 
pyrido[3,4-b]indo!e-1.3(2H)-dione; 

Cis-2-butyl-5-(4-methoxyphenyl)-5.6.1 1 .1 1a-tetrahydro-1 H-lmldaro [V 5-1 6} 
pyrido(3.4-b]indole-1.3(2H)-dione: 

Trans.24)iJtyl-5.(4^ethoxyphenyl).5.6.11.11a^trahydro-1HHmlda2ofr 5-1 61 
pyridoI3.4-b]indole-1.3(2H)-dlone: * ' 

Cls-2-butyl-94luoro-5^4^ethoxyphenyl)-5.6.11.iia-tetrahydro-1H-lmida20 
{1',5-1,61pyrido[3.4-bJindote-1,3(2H)-dlone: 

Trans-24)iity|.9.fluoro.5-(4-inethoxyphenyl)-5.6.1l.lla-tetrahydro.1H-imida20 
I1',5':1 .6] pyrido[3,4-b]indole-1 .3(2H)-dione; 

Trans-2-butyl-5K3.4-methylenedioxyphenyl).5.6.1 1 .1 la-tetrahydro-IH-imidazo 
(1 ',5-1 ,6] pyrido[3,4-b]indole-1 ,3{2H)-d lone; 

Cis-2-*utyl-5-(3K:hlorophenyl>5A11J1a-tetrahydro-1HHmidazoI1\5-1,6lp^^ 
{3,4-b]indote-1 .3{2H)-dione; 

Trans.2-butyl-5-(3-chlorophenyl)-5.6.1 1.11a.tetrahydro.1H-Imida2orr 5-1 6] 
pyrido t3,4-b]indote-1,3{2H)-dione; ' • J 

Cis-2.buty|.5^4^lorophenyl)-6.e.11 Jla-tetrahydro-IH-lmidazo IV 5-1 67 
pyrido t3.4*]lndote-1,3(2H>dlone: * 

Tran8-24>utyl^4K*lorophenyl)^A11.11a-4Btrahydio-1H-irnldazo tV 5-1 61 
pyrido[3.4-b)indole-1,3(2H)^ione: i • • . J 

Trans-2-butyl^(4-fluorophenyl)-S.6.11.ila-tetrahydro-1H-imidazorr 5-1 61 
pyrido I3.44)]indole-1.3(2H>-dione; i • • . J 
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Trans-2-biityl-5.(4-hydroxyphenyl)-5.6.11.lla-tetrahydro-1H-imida2orr5-l 61 
pyrido f3.4-bJindole-1,3(2H)-dione; ' • • • J 

Cis^2-butyl-5^4-trifluoromethylphenyl)-5.6,1 1 .1 1 a-tetrahydro-l H-lmidazo 
[1 ',5':1 ,6}pyridoI3.4-b]indofe-1 .3(2H)-dfone; 

Cis-2-butyl-5-(4-cyanophenyl)-5.6.11,lla-tetrahydro-1H-im}dazorr S' l 61 ovrido 
I3.4-blindole-1.3(2H)-dtone: • • . JHX o 

Trans-2-butyl-5.(4.cyanophenyl)-5.6.11.11a-tetfahydro-1H-imidazorr 5'-i 61 
pyridof3.4-b]lndole-1.3(2H)-dione: ' " 

Cls>2-biity|.S-(4-nrtrophenyl)-5.6.1 1 ,1 1 a-tetrahydrt>-1 H-imidazofl ' 5'- 1 eiovrido 
I3.4-bIindole-i.3(2H)-dlone: • • • jhx 

Trans-2-butyl-5-(4^itrophenyI)-5.6. 11.11 a-tetrahydro-1 H-imfdazoIl '.5" 1 6] 
pyrido[3.4-b]indole-1,3{2H)-dK)ne: 

Cjs-2-*utyl-5-(3-pyridyI>5.6,11.11a-tetrahydro-1H-h7iida2ori\5':1.61pyridora 
indole-1 .3(2HHJione; ^ " ^ 

Cis-2-butyl-5-(3-thienyl)-5.6.1 1.1 1a-tetrahydro-1H-imidazo(r,5':1 .eipyrido fS 4- 
bIindoie-1,3(2H)-dione; 

Trans-2-butyl-5-(3-thienyl)-5,6.1 1.1 1a-tetrahydro-1 H-jmidazoir.S-l 6] 
pyndoI3.4-bJindole-1.3(2H)-dione; 

Cts-2-butyl-5-(34uryl)-5.6.11.lia-tetrahydro-imfnida2o[r.5':1.6]pyrido [3 4- 
blindol6-1.3(2H)-d«one; 

Trans-2-buty|.5.(3-furyl)-5.6.11,1li-tetrahydro-1H-imida2cir.5':1.6] pyridofS 4- 
b]indole-1.3(2H)-dione; 

Cis-2-cyclohexyl-5-(4-methoxyphenyl)-5.6. 11.11 a-tetrahydro-l H-imidazo 
C1',5':1 .61 pyridol3.4-b]indole-1 .3(2H)-dione: 

Trans-2-cyclohexyl-5-(4-methoxyphenyl)-5.6.11.11a-tetrahydro-1H-imida20 
ir.5*:1 .61 pyrido[3.4-bJindoIe-1.3(2H)-dione; 

Cis-2-cyclohexyl.9-f]uoro-6-(4-rnetho)cyphenyl)-5.6.1 1 .1 la-tetrahydrdH- 
imidazo[1 '.5]rl ,6] pyridor3.4-bIindole-1 .3(2H)-dlone: 

Tians.2<ydo~hexy|.9-fluoro-5-{4-methoxyphenyl)-5.6.11.11a-tete^^ 
imida20[r,5':1.61 PyridoI3.4-blindote-1.3(2HHione- 

Trans.2^?enryI-5-(4^ethoxyphenyO-5.6.11.11a4etrahydrd 

pyndo [3.4-b]indol6-1 .3C2H)-dione; ' .o . i fil 

(5Rl1aR)-2^erizyI-5-(3.4^ethyIened.^^^^ 
nmdazo (1\5";1.6Jpyfidor3.4-b]indole-1.3(2H)-dione; 

Trar».2.benzyI-5-<4-hydroxyphenyO-5.6.11 Jla-tetJahydro-IHMmW^^ £1' 5-1 61 
pyrido I3.4.bJindole.l.3(2H)-dione: ^ ' ' ^ 
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Trans-2-(2-chIoroelhyl)-5-(4-methoxyphenyl)-5.6.l 1 .1 la-tetrahydro-IH-tmidazo 
(r.5*:1 .6] pyrido{3.4-b]lndol©-1,3(2H)-dtone; 

Cis-2-benzyl-5-cyclohexyl-5,6.1 1 .1 1a-tetrahydro-1H-lmidazoir.5':1 .6] 
pyrido[3,4-b]indole-1 .3(2H)-dione; 

Trans-2-benzyI-5-cyclohe)(yI-5.6.1 1.11 a-tetfahydro-1 H-imidazoIl '.5':1 ,6] 
pyridoI3.4-b]indole-1,3(2H)-dione: 

Trans-2-butyl-5-phenyt-5.6.11.11a-tetrahydro-1H-imlda2oI1'.5':1.6]pyrido(3.4- 
b]indoJe-1,3(2H)-dione; ' 

Trans-2-cyclohexyl-5-phenyl-5,6.11.11a-telrahydro-1H-imida2o[r.5':1,6]pyrido 
I3,4-b)indole-1 .3(2H)-djone: 

Cis-2-cydohexyh5-phenyl-5.6.11.11a-tetrahydro-1H-imldazo[1'.5':1.6lpyrido 
I3.4-bJindole.1 .3{2H)-<ijone: 

Trans-2-ethoxycarbonylmethyl-5-(4-methoxyphenyl)-5,6.1 1 ,11a-tetrahydro-1H- 
imidazoir.5':1.6l pyrido l3.4-bJindoie-1 .3(2H)<lionei 

Trans-5-{4-methoxyphenyl)-2-[2-(2-pyridyl)^thyl]-5.6,11,11a-tetrahydro-1H- 
imida20l1'.5':1.63pyiido[3.4-b]indole-1.3(2H)-dione; 
Trans-2-cyclopropyl-5-phenyl-5,6.1 1.1 1a-tetrahydro-1 H-imidazo[1 ',5':^ ,61 
pyridoI3,4-b)indole-1 .3(2H)-d}one: 

Trans -2-phenethyI-5-phenyl-5.6.11.1 1a-tetrahydro-1 H-imida2oir.5':1,61 
pyridot3.4-b]indole-1.3(2H)-dlone; 

Trans-5-phenyl-2-(2-pyiidylmethyl)-5.6.11.11a-tetrahydro-1H-imidazo 
ir.5':1.6]pyrido[3.4-bJindoie-1.3(2H)-dlone: ' 

Trans-5-phenyl-2-(4-pyridylmethyl)-5.6,1 1,1 1a-tetrahydro-1H-imidazo 
tr.5':1 .6Jpyrido[3.4-blindole-1.3{2H)-dione; 

Trans-5-(4-methoxyphenyl)-2-(3-pyridylmethyl)-5.6. 11,11 a-tetrahydro-1 H- 
imidaro[1',5*:1 .61pyrido[3,4-blindole-1 ,3(2H)-<Jione; 

Trans-2-(2-dimethylainlno-ethyl)-5-(4-methoxyphenyl)-5.6.1 1 ,1 1a-tetrahydiv>- 
1 H-imidazo[1',5': 1 ,6lpyrido [3,4-b3indole-1 .3(2H)-dione; 

Trans-2-(3-dimethylamlno-propyl}-5^4-methoxyphenyl)- 5,6.1 1 .1 1a4etrahydro - 
1H-imidazoir,5':1.6J pyrido C3.4-blindole.1,3(2H)-dlone: 
Trans-2^2-moipholiiv4-yl-elhyl)-5-phenyl-5.6.1 1 ,1 1a-telrahydro-1 H- 
imidazoI1',5*:1, 6], pyrido I3,4-b]lndoIe-1,3(2H)-dione: 

Tran8-5-(4-methoxyphenyl)-2-I3-(4-methyl-plperazjn-1-yl)-propyl]- 5.6.1 1 .11a- 
tetrahydro-1H-imlda^o[1^5':1.6] pyrido l3.4-b]tndole-1.3(2H)-dione: 
Trans-5-(4-methoxyphenyl)-2-{2-pyrroKdin-1-yl-ethyl)-5,6,1 1.1 1 a-tetrahydro-1 H- 
imida2o[r,5':1.6l pyrido [3.4-blindole-1 ,3(2H)-dlon; 

Trans-5-(4-methoxyphenyl}-2-(2-(1 -melhy1-pyrrolidin-2-yI)-€thyq.5,6.1 1,11a- 
telrahydro -1H-lmldazol1',5':1,6l pyrido [3,4-b]indole-1,3(2H)-dione; 
Trans-5-<4-methoxyphenyl)-5.6.11.1 1 a-tetrahydro-1 H-imidazoH '.5': 1.6] pyrido 
[3.4-b]indole-1.3 (2H)-dione: 

Cis-5-(4-methoxyphenyl)-5.6.11.11a-tetrahydro-1H-imidazo[r,S':1.6] pyrido [3.4- 
b]indole-1.3 (2H)-dione: 

and pharmaoeutically acceptable salts and solvates thereof. 
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WO 96/32379 discloses compounds of the formula 

1 




4 



(I) 



wherein 

is hydrogen/ halogen, nitro, carboxy, protected 
carboxy, acyl, cyano, hydroxyimino (lower) alky 1, 
lower alkenyl ojDtionally substituted with oxo, or 
lower alkyl optionally substituted with protected 
carboxy, carboxy or hydroxy; 
R is hydrogen, halogen^ lower alkenyl, acyl, or lower 
alkyl optionally substituted with protected 
carboxy, carboxy, lower alkoxy or hydroxy; 
R^ is lower alkenyl or lower alkyl. both of which are 
optionally substituted with one or more 
substituent (s) selected from the group consisting 
of 

(1) oxo, 

(2) aryl optionally substituted with one .'or more 
substituent (s) selected from the group 
consisting of halogen, aryl, lower alkoxy, 
lower alkylenedioxy, cyano^ nitro, carboxy, 
protected carboxy, acyl, and amino optionally 
substituted with acyl or protected carboxy, 
and 

(3) a heterocyclic group optionally substituted 

with halogen; and 
R^ is carboxy, protected carboxy, acyl, cyano, halogen, 
a heterocyclic group, amino optionally substituted 
with acyl or protected carboxy, or lower alkyl 
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optionally substituted with protected carboxy, 
carboxy or acyl; 

in addition to their significances above, 

R and R , together with the carbon atoms to which 
they are attached, represent a 4- to 7- 
membered carbocyclic ring optionally 
substituted with oxo, 

or its pharmaceutically acceptable salt. 



WO 97/03070 discloses compounds of the formula 



I 

wherein R> is a hydrogen atom or a halogen atom; 

is a phenyl -lower alkyl group; 

is a heterocyclic group selected from the 
group consisting of an indoly.l group^ indolinyl group, 
IH-indazolyl group^ 2(lH)-quinolinonyl group, 3,4^ 
dihydro-2(lH)-.quinolinonyl group and 3,4-dihydro- 
l,4(2H)-ben20xa2inyi group, said heterocyclic group may 
have 1 to 3 substituents selected from the group 
consisting of: 

a group of the formula -B-R*, (b is a lower alley lene 
group; is a 5- to ll-membered saturated or unsatu- 
rated heterocyclic group of single ring or binary ring, 
having 1 to 4 hetero atoms selected from the group 
consisting of a nitrogen atom, oxygen atom and sulfur 
atom, (said heterocyclic group may have 1 to 3 substi- 
tuents selected from the group consisting of a halogen 
atom, a lower alkyl group, a lower alkoxy group and 
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oxo group) or a group of ,the formula -NR^* (r^ and 
are each the same or different, and a hydrogen atom, a 
lower alkyl group, a cycloalkyl group, a pyridyl- 
carbonyl group, an isoxazolylcarbonyl group which may 
have 1 to 3 lower alkyl groups as the substituents , a 
pyrrolyl carbonyl group, or an amino-substituted lower 
alkyl group which may have a lower alkyl group as the 
substituent; further and R« may form 5- to 6- 
membered saturated heterocyclic group by combining to 
each other, together with the adjacent nitrogen atom 
being bonded thereto, further with or without other 
nitrogen atom or oxygen atom; said heterocyclic group 
may have 1 to 3 substituents selected from the group 
consisting of a hydroxy group and a phenyl group)); 
a lower alkenyl group; a lower alkoxy carbonyl group; 
a phenoxy-lower alkyl group which may have cyano group 
as the substituents; a halogen-substituted lower alkyl 
gxoup; and a lower alkoxycarbonyl-substituted lower 
alkyl group; 

A is a lower alkylene group; and 
n is 0 or !• 



Preferred compounds include: 

1 -Benzy 1-6 -chloro-2- { l - [ 3- ( imidazol-l - 
yl ) propyl ] indol-5-ylaminocarbonyl ybenzimidazole - 

l-Ben2yl-6-chloro-2-{l-[ 3- (N^cyclohexyl-N- 
methylamino ) propyl ] indol-5-ylaininocarl>onyl>- 
benzimidazole . 
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l-Benzyl-6-chloro-2-{i-[ 3- (pyrazol-l- 
yl ) propyl Jindol-S-ylaminocarbonyl }benziraida2ole . 

l-Benzyl-6-chioro-2-{l- [ 3- ( 1 , 2 , 4-triazol- 1- 
y 1 ) propyl ] indol -5-ylaininocarbonyl } benz imida zole . 

l-Benzyl-6-chloro^2-{l-[ 3-{3,5- 
diJnet.hylisoxa20I-4-ylcarbonylamino )propyl ] indol-5- 
ylaminocarbonyljbenzimidazole. 

1 - Benzyl - 6 - chlor o - 2- {l-[3-(4 -ph eny 1 - 4 - 
hydroxypiperidin-1 -yl )propyl ] indol-5-ylaininocarbonyl 
benzxmidazole . 

l-Benzyl-6-chloro-2-{4-[ 3-(pyridin-2- 
ylcarbonylamino )propyl ] -3 , 4-dihydxo-l , 4 { 2H ) -benzoxazin- 
7 -ylaminocarbonyl >benzimidazole * 



WO 97/03675 discloses compounds of the formula 



o 




and salts and solvates (e.g. hydrates) thereof, in which: 
Ro represents hydrogen, halogen or C^jq alkyi; 

R1 represents hydrogen. Ci^alkyl. Ca^alkenyl, C^^ alkynyl. haloC-i^ealkyl. 
C3.8cycloalkyl, C^8cy^oalkyJCi.3alkyI. arylCi^salkyl or heteroaryfCi^salkyl; * 

r2 represents an optionally substituted monocyclic aromatic ring selected 
from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

. Od 

""9 attached to the rest of the molecule via one of the benzene 

ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 
which may be saturated or partially or fully unsaturated and comprises carbon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen: and 

represents hydrogen or C1.3 alkyl, or and together represent a 3- or 
4- membered all<yl or ailcenyl chain; 
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for the manufactiire of a medicament for the curative or prophylactic treatm^nf 
of erectile dysfunction In a male animal. Including man. ""^"^ 

Preferred compounds include: 



Cis-2.3.6.7.12,12a-hexahydro-2-(4-pyridylmethyl)-6-(3.4-methylenedioxyphenyl}- 
pyrazino[2'. 1' : 6,1lpyridoI3,4-b]indole-1.4-dione: 

Cis-2.3.6.7.12,12a-hexahydro-6-(2.3-dihydroben2oIb3furan-6-yl)-2-methyl- 
pyna2lno[2'. 1 ':6. 1 ]pyrido[3,4-b]indole -1 ,4-dione; 

Cis-2,3.6,7,12,12a-hexahydro-6-(5-bromo-2-thlenyl)-2-methyJ- 
pyrazinoI2'.r:6.1jpyrido[3.4-fa}indole-1.4-dione: 

Cis-2,3.6,7. 1 2, 12a-hexahydro-2-butyl-6-{4-methylphenyi)- 
pyraz(noI2', r:6,1]pyridot3.4-b3indole -1 .4-<«one; 

(6R. 1 2aR)-2.3.6.7. 12. 12a.Hexahydio-2-isopropyl-6-(3.4-methylenedioxypheny|)- 

pyra2inoI2M':6.1]pyrido[3.4-b]indole-1,4-dion8; 

(6R, 1 2aR)-2,3,6,7, 1 2.12a-Hexahydrc>-2-cyclopen^-6-(3,4- 

methylenedloxyphenyl)-pyra2ino[2M':6.1]pyridoI3.4-b]lndol6 -1 .4-<dlone: 

(6RJ2aR)-2,3.6.7J2J2a4^exahydrc>.2-cycfopropylmethyI-6-{4-methoxyphenyl)- 
pyraz/no[2'. 1 ':6, 1]pyrido[3.4-b3jndole -1 ,4-dlone; 

(6R,12aR)-2,3,6.7.12.l2a-Hexahydro-e-{3-chloro-4-nriethoxyphenyl)-2-methyl- 
pyra2inoI2M':6.1]pyrido[3.4-b3indole -1 .4-dione: 

(6R.12aR>-2.3.6.7.12,12a-Hexahydro-2-methyl-6-(3.4-methylenedioxypKenyl). 
pyra2ino[2', 1 ':6. 1 ]pyridoI3.4-bIindole-1 .4-dlone; 

(6R, 12aR>-2.3.6.7.12,12a-Hexahydro-6-{3.4-methylenedioxyphenyl)- 
pyra2ino[2'.r : 6.1] pyrido [3,4-b] indole-1.4^ione; 
(5aR. 12R. 14aS)-1. 2,3.5.6.1 1.12.14a-Octahydro-12^3.4- 
methylenedioxyphenyOiJyrroloir^Z" : 4'.5'Jpyra2ino{2M ' : 6, 1 Jpyrido[3.4- 
b]indole-5-1 .4-dione: 

Cis-2,3.6.7.12.1 2a-hexahydro-2-cydopropyl-e-(3.4-niefhyIenedioxyphenyl)- 
pyra2ind[2', 1 ':6.1]pyridoI3.4-b]lndol6 -1 .4-dion6; 

(3S.6R.12aR).2.3.6,7,12.i2a-hexahydro-3-inethyl-6-(3.4- 

methylenedloxyphenyl)-pyra2inoI2\1':6Jlpyrido[3.4-b]indote-1.4-dione; 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 
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WO 97/03985 discloses compounds of the formula 

I, 

H 

and solvates thereof, in which: 

RO represents hydrogen, hatogen or Ci.6 a'^yl; 
R'' represents hydrogen or Ci^alkyl; 
R^ represents the bicyclic ring 




which may be optionally substituted by one or more groups selected from 

halogen and Ci.aalkyI; 

and 

R^ represents hydrogen or C,.3alkyL 




Preferred compounds include: 



(eR.12aR)-2,3,6.7,12,12a-Hexahydro-e-(5-benzofuranyl)-2-methyl-pyrazino 
C2M':6.1]pyridoI3.4-bllndole-1.4-dlone: 

(6R, 1 2aR)-2,3,6.7, 1 2, 1 2a-Hexahydro-6-(5-ben2ofuranyl)-py ra2ino[2', 1 ■;6, 1 ] 
pyrido [3,4-bJlndole-1 ,4-dione: 

(3S. 6R" 12aR)-2.3,6.7.12.12a-Hexahydro-6-(5-ben26furanyl)-3-methy{- 
pyrazinoI2'.1';6,1l pyrido [3,4-b]jndote-1 ,4-dione; 

(3S. 6R. l2aR)-2.3.6.7.12.12a-Hexahydro^.(543enzofuranyl)-2.3^imethyl- 
pyra2inoI2M':6.1] pyrido I3,4-b]indole-1.4-dione: . 

(6R,12aR)-2.3.6.7.12.12a-Hexahydro-6-{5-benzofuranyO-2-lsopropy|.pyrazino 
I2M':6.1J pyrido [3,4-b]fndole-1 ,4-dione; 

and physiologically acceptable solvates thereof. 
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WO 97/43287 discloses compounds of the formula 




wherein 

represents -hydrogen or -halogen; 
is selected from the group consisting of: 
"hydrogen. 

-trifluoromelhyl. 
-trifluoromethoxy, 
-halogen, 
-cyano, 

a 5- or 6- membered heterocyclic group containing at least one heteroatom 

selected from oxygen, nitrogen and sulphur (optionally 

substituted by - C(=0)OR* or Ct^alkyl), 

-Ct-calkyl optionally substituted by -OR*, 

-Ci.3alkoxy, 

-C(=0)R', 

-O-C(=0)R*, 

-C(=0)OR*, 

-Ct^alkylene C(=0)OR*. 

-O-Cwalkylene -C{=0)OR', 
•C,^alkylene-0-C,-iaIkylene-C(=0)OR\ 

-C(=0)NR*SO2R'. 

-C{=0)Ci^alkylene Hel, wherein Het represents 5- or 6-membered heterocydic 

group as defined above, 

-Cwalkylene NR■R^ 

•C2^alke^yleneNR•R^ 

•C(=0)NR*R\ 

-C(=0>NR•R^ 

^C(cO)NR'C,^lkylene OR*' 

-C{=0)NR*Ci-ialkylene Het, wherein Het represents a 5- or 6-membered 
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heterocyclic group as defined above. 
-OR' 

-OCi^alkylene NR'R\ 
-OC,^alkylene-CH(0R')CH2 NR"R^ 

-0-C,^alkylene Het. wherein Het represents a 5- or 6- membered heterocyclic 

group as defined above, 

-O-Cz-alkylene-OR*. 

-O-Cj_a!kylene-NR'-C(=0)-OR''. ' 

-NR•C,^alky^eneNR'R^ 
-NR'C(=0)R^. 

-^IR'C(=0)NR•R^ 

-N(S02C,^alkyl)2, 
-NR'(SO?C,^alkyl). 
-SO^NR'R^ and 

-OSOrtrifluoromethyt; 

R' is selected from the group consisting of: 

-hydrogen. 

-halogen. 

-OR'. 

-C,^ alkyi. 

-NO2. and 

-NR'R". 

or R^ and R^ together form a 3- or 4- membered alkylene or alkenylene chain 

optianalfy containing at least one heteratom ; »<enyiene cham. 

R is selected from the group consisting of: 

-hydrogen. 

-halogen. 

-NO2. 

-trifluoromethoxy. 
-Ci^alkyl. and 
-C(=0)OR"; 
is hydrogen. 

Z.^LT I"-^^'^'' '"^'^"^"^ alkenylene chain 

optionally containing at least one heteratom- 

R' represents phenyl or C«cycloalkyl, which phenyl or C«cycloalkyl can be 
opLonally s*s«uted by one or more halogen ^. one or^re ^o^H' t 
one or more -OR'; ^ ' 
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n is an integer selected from 1 . 2 and 3; 

m is an integer selected from 1 and 2; 

and pharmaceutical iy acceptable salts and solvates thereof. 

U.S. Patent No. 5,393,755 discloses compounds of the 

formula 




(0 



wherein 

J is oxygen or sulfur, 

R> is hydrogen, alkyl oralkylsttbstihitcd with aryl or 
hydroxy; 

is hydrogen, axyl, hetcroaryl. cydosUcyl. allc3^ or 
aUcyl substituted with aryl, hctcroaryl; hydroxy, 
alkoxy, fimlno, monoalkyi amino or dialkylajmiiio, 
or — (CH[2)i»TCX)R«> wherein m is an integer fiom 
1 to 6, T is oxygen or — NH— and R^^is hydrogen, 
2iyh hctcxoaryl, all:>i or alkyl substituted with aryl 
or heteroaryl; 
R3 is hydrogen, halo, trifluoromcthyl, alkoxy. alkyl- 
thic^ aMcyl, cycloalkyl, atyl, annnosnlfonyl, amino, 
iiK>noiiIk>danmio. diaDcylaimno, hydroxyalk- 
ylamhio, aminoallcylamino, catboxy, alkoxycar- 
bonyl or axmnocacbonyl or alkyl sabstitnted with 
aryl, hydroxy, sSkoxy, amixio, monoaneylamiiio or 
dtall^Hbuxuno; 
R", R*, R^and R^'^indqiendently represent hydrogen, 
alkyl, cycloalkyl or aryl; or ^l^'and R*) or (R^and 
R*0 or and R<) can complete a saturated nng of 
5- to 7-carbon atoins, or (R"* and R^taldai together 
and (R* and R<) taken together, each complete a 
sa tor a ted ring of 5* to 7«carbon atoms, wherein 
each ring optionally can contain a solfur or oxygen 
atom and whose carbon atoms may be optionally 
substituted with one or m«e or the followitig: 
alkenyl, alkyn^^, hydroxy^ carboxy, alkoxycar- 
bonyl. alkyi or alkyl subsdtntcd with hydroxy, 
caiboxy or alkoxycaxbonyl; or stich satoiated ring 
c^^ve two adjacent carbon atoms which aie 
shared with an adjoining aryl ring; anrf 
n is sezo cmt one. 
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Preferred compounds include: 

cis-5r6a,7,8,9,9a-Htxahydro-5-meihyI.3-(phcnylnae- 

thyl)cyclopenla[4,5]imidazo[2, 1 -b)puiin-4-oiie; 
7,8-Dihydro-5-metbyI-3-<phciiylinethyD-3H- 

imidazo[2, 1 -b]purin-4(5H)-Oii£; 
cis-^a,7,8,9, 10, lOa-Hcxahydro-5-mcthy!-3-(phenyImfr- 

thyl)-3H-45CSiiziniidazo[2.1-b]puriri-<{5H>-one; 
5,7,8,9-Tetrahydro-5-inethyl-3-<pheaybnethyl)- 

pyrimidop, 1 -b3purin-4(3H)-onfi; 
7,8-OUiy<Ir<>8-phe3iyl-5-methyl-3-(phenylinethyl>3H- 

nziidazo[2,I-b]punn«4{5H><one; " 

5', 7'-Dihydro-5'-methyl-3'-(phcnyliiicthyl)spiio[cy- 

clohexane-1.8M8H)imidazo[2,l-b)purial-4'(3'H)-one; 
cis-5.6a, U, 1 la-Tctrahydro-5-mcthyl-3-{phcaylniethyl- 

)iiidefio[r^':4,5]imida2o[2, l'b]ptirm-4(3H)-oiie; 
5',7'-Dihydro-2',5*dimethyI-3'^phenybnethyl)spiro{cy- 

ciohexane-U7'(8'H)-imida2op,l-b]purin}-4'- 

(3'H)-oae; 

7.a-Pihydro-2,5,7,7,8(R,S)-peatameUiyl-3H- 

imidaxo[2,l-blpuriii-4(5B5-<>"Ci 
ci6-5,6a,7,llb-Tetrahydro-5-methyl-3-(phenylmethyl- 

)iiidcno[2', I ',:4,5]imidazo[2. l-b]purin-4(3H>-one; 
ci&-5,6a,7,8,9,9a-Hexahydro-2,5-diniethyl-3-(phenylme- 

thyl)cyclopcnt[4,5]imida2o[2, 1 -bIpurin-4-(3 H)-one; 
5'-Methyl-3'-(plicnylmethyl)-spiro[cyclopcntane-l,7'- 

(8'H)-{3'H)iniida2o[2,i-b]purin]-K5'H)-one; 
7,8-i:>jhydro-2^,7,7-telramethyl-3-(phenylinethyl)-3H- 

inud&zo[2yl-b]purxxi-4(S'H)-ooe; 
7,M3ihydro-7(R)-pheiiyl-2,5-dimethyI-3-(phcnyline- 

thyI)-3HHmidazo[2, l-b]piiriii-4<5Hr)-ODe; 
7,S-Dihydro-2,5-dimethyl-3,7(R)-bi6Cphenyltncthyl)- 

3H-iniida2X)I2,l-b]purin-4<5H>onc; 
(zfc>7,8-Dihydro-2,5=^aimethyl-7-45thyl-3-(pheaylme- 

ti[iyl)-3H-iimdazo[2,l'b]purin-4(5lO-one; 
6a(S>-7A9,10,10a(R)-Hexhydro-2^-diinethyl-3- 

(pliaiyhncthyl)-3H-benzunidazo[2. 1 -blpurin- 

4<5H>cne; 

6a(R>-7f8^40JOa(S>-hcxahydrt>-2,5^mcthyl-3- 
(phenylinethyI}'3H-benzinudazo[2^l-b]puxxzi- 
4(5H>-oiLc; 

7,8-IMhydro-2,SKliniethyl-7(R)-isopropyl-3-(phenyUiie- 
tb3d>3H-iinidazo[2.1-b]purin4{5H>one; 

7,S-IMhydio-a,5J(R)4ri»««iiyW'<pJ^eay^^ 

imidazot2,I'b]parm-4(5H)-on^ 
cas-7,7a,8,9,104aa-Hexahydro-2.5Klimethyl-3-<piaeayl- 

metfayl)-3H-cycIopeata[5»QpytimMo[2tl-b]piin^^ 

4<5H>-onc; 

7,8-Dihydro-2,5-dimethyl-7(SKl-m«tliylpropyi)-3- 
(phfiayliiiethyl)'3H-imida2»[2, l-b]paiin-4(5H)^^ 

7.8-Dihydro-2,5.dimethyl-7(R)-(2.^ncC^ 

(phenylmcth>i)-3H4midazo[2,l-b]puriiv4(5H>K^ 
. 7,S-Dihydro-2,5Hiimcthyl-7(R.SHmetfaoJcyCTr^ 
<phcn3toftthyl>3H-iniid^2,l-b]pnrin^ 

7.8-Dihyaio-2.5siimethyl-7(ICS^(l-propyO-Mptiw 
in«tIiyl>3H-3nudazo[il-b]purbv^5B^ 

7,8.I>ihydxo-2^Hiimetkyl-7(SHl-mct^yl««*»yO-^ 
(phenylmet3LyI)-3H4iiiidazo[2,1*b]piirt]i-4<5H^ 

7,8-Dihydro-2;5J,7,8(R,S)ipciilaii5cthyl-3H- 
iiDidazo{2» i-b]pnxin-4(5H>one; 

5J,S,9-Tettaliydro-2»5,7,9(RpS)-pentoxned^^^ 
xxicthy5hpyrimido[2,l4>frnrin-4{3H)-onc; 

5.6a(R)J,8,9,9a(S)-Hcxahydr<>-2.5-dimcthyl-3-{ptaiyJ- 

5,6a(SX7,8,9,9a(R>Hexaliydro-2,5-dimethyi-3H[ph<aiyi. 

meth3i)cy<dopeait[4,5]lmk!azo[2,l-45]puria'4^ 
ci»-6a,7.8,9. 10,lOa^EI<ixahydro-2,5-diincthyl-3-(jpbenyi. 

medxythSH 4>eiizimklAZo[2,I-b]piinzi^5B>oii^ 
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5^r-Dihydix>-2'4'-dimcthyN3'-(phcnylincthyl)spiro[cy- 
cIohexane-U8<8H>umdaio[2,I4j)puriii]-4-(3'H)K>ne; 

as-5,6a,7,8,9,9a-Hexahydro-2,5-dimethyl-3-(phcnylmc- 
thy1)cyclohept[6.7]imidazo[2.1-b]purin^(3H)-oiie; 

ci3-5,6a,7»8,9,9a-Hexahydro-5-mctliyI-2.ethyl-3- 

(phaiyImethyl)cyclopent[4,5Iimida2o[2,l-b]purin. 
4(3H)-one; 

cfs-6a,7,8,9,1040a-Hexahytlxo-5-methyI-2-ethyl-3- 

(phenylmethyl>3H4)enzjimda2o(2. l-bJpurin-4- 
<5H)-one; 

cis-5,6a,7,8,9,9a^Hcxahydro-5-inethyl.2-ethyl-3. 

(phenylmeaiy0cyclopcntK5]imidazo[2,l-b]purin- 
4(3H)-one; 

cis-5,6a.7,8,9.9a-H<ixahydro-5-incthyI-2-phenyl-3- 
(phcDylmethy I)cyclopcntK5Jiniida2o[2, l-bjpuiin. 

4<'3H)-oiie; 

cis«6a,7.8,9,10,I0a-Hcxahydro-5-mcthyl-2-pheayl.3- 
(phenyImethyI>3H.beii2iinidaror2,l-b]purin- 
4(5H)HDne; 

ci&-5,6a,7,8.9,9a-Hexahydro.5-n3ethylcyclopeutaE4,- 
5] icnidazo[2, 1 -b]puriji^3H)-one; 

cis-.5.6a,7,8,9,9a-Hexahydro-2,5-dimetIiyIcyclopaita[4,- 

5Jimida2o[2, J -b]purinwi<3H)^nc; 
cis-5,6a(R), 7.8,9,9a(S)-Hcxahydro-2,5-di-methylcy- 

clopea(t4,5]iinidazo[2, l-bJpurin-4C3fr>-on^ 
2',5'-dinicthyl-spiro{cyclopentauc-l,7'-(8'HH3'H> 

imidazo[2, l-b]purin}-4'(5'H)-one; 
7,8«Dihydro-2,5Kiimethyl-7(R)-(|.inetfaylethjd)-3H. 

imidarop, I-b]piirm-4{5H)-oiic; 

7,8.Dihydro.2,5,7.7-tetranietfayl-3H-iinida2o[2,l-b]pu. 
rin-4(5H)-one; 

7,8-Dihydro-2,5-di ineihyl-7(SKl-methylcthyl>.3H- 
inudazor2, l-b]purin-4(5H>onc; 

6a(Jl.)J,8,9,10.10a(S>Hexahydro-2,5-diincthyl-3H-be 
Ti7 . imHay o[2, l-b}purin-4(5H>oae; 

5^7'-Dihydro-2'^'-diInctllylspi^o{cyclahexane-l,7. 
{8'H5-iinida2o[2, 1 -b]piuin}-4'(3'l^ne; 

cis-5,6a,7,8,9,9a-H«3cahydm-5-methyl-3-<phenyhne. 

thyl)cyclopciiU[4.5]itmdazoI2,l.b]ptirin-4(3IO- 
thioae; 

5,6a(R),7,8,9,9a(S)-Hexahydro-2^imethyl.3^henyl- 
methy0cyclopentI4^imidazo[2, l-b]piirin-4C3H)- 
tfaioae; 

ciS'5,6a,7,8A9a-Hexahydro.5-niethyI-3-(4-chloro- 

phenylmcthyI)cydopenta[4,5]iiiiHazol2,I4ilpnriix- 
4(3H>one; 

cis-5,6a,7,8,9,9a-Hexahydro-5.iaethyl-3-(cycIohc3cylme- 
thyI)cycIopent[4,5Jiiiiidazop,l •b]purin^3H)oQe- 

cis-5.6a,7,8,9,9a-HeMbydr<>-$HmcthyI-3<2.iiaphthyiinc- 
thyl)cyclopentl44Iimkiazo[2,l-bimrin^3H><Kie: 

5,6a(R)J.8,9,9a(S>-Hezahydxo-2,5-dxm^yl-3-(4- 
broinophenylmeth3^5cydopentr4,5]xiii^^ 
rin-4(3H)-ane; 

5,^a(R).7,8.9,9a(S)-Hexahydro-2,5-dimethyl.3-(4- 

mcthcixypfaemy}methyO-cyclopent(4,5}imidazor2»I- 
bJpuriii-4(3H)-oiifi; 

ds-5,6a,7^8,9,9a-Hexahydn>.2,3,5-trimetbylety. 

cl£^>enl£4;5]iniidazo[2,l-b]parin^3H)-one; 

cis-5,6a,7,8,9,9a-H«xahydKH2-(hydroxymcthyl>5. 

metfayl.3-03henyImethyl)cyclopentl4,Slizziidazor2.1. 
b]parin-4{3H>oiie; 

cb-5,6a,7.8.9,9a-HcMhydro-2-meaiyltJilo-5-mcihyl-3- 

CPfaenyixnethyi)cyclopeiitl4,53iinidazop.l.b]pur^ 
4(3H)-Qne; 

cis-3,4,5,6a,7,8^,9a-Octahydro-Sciethyl-4oxo-3- 

(pheayiiiie«hyl)oyclopeat[4^iinidazol2,14>lpiiri^ 
carboxylic add; 

ciS'3,4,5,6fl,7,8^,9a-Octahydro.5-mc<hyi-4<>xo-3- 
(phiaylmethyI)cyck)pcnt[4.5]nmda2o[2,l-b]pada.2- 
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carboxylic acid, methyl ester; 
cis-5,da,7,8,9,9a-Hcxahydro-2-broino-5-mcthyl-3- 
I, (phEnylmetbyJ)cyclopent[4,5]imida2o[2, l-b]piiriii- 

4(3H)one; 

cis-5»6a,7,S,9,9a-Hexahydro-2»(methylamiiu>suJfoRyl)- 
5-methyi-3-(phenylinetby])cyclopent{4,- 
5]imida2o[2, l-b]purin-4{3H)on^ 

CIS- 1 -Cyclopentyl«5,6a,7,S.9,9a-hexahydr<y-5 -methylcy- 
clopent[4,5]imidazoI2»l>bIpiirin*4-(lH)oae; 

cis-5,6a,7,S,9,9a-Hexflhydro-3»5-bis-(phcnylmctiiy0cy- 

clopent(4»S)tinidazo(2, 1-b)pixrin-4<3H>onfi; 
cis-6a,7,8,9»i040a-Hexahydco-3,5*bis-<phenylm9thyl> 

SH-benzimidazo [2, l-b]purin-4(5H)one; 
cis-3-Cyclopentyl-5,6a,7,8,9,9a-hexahydro-5-mctbylcy- 

dapent[4,S]iimdazo(2,14>)puriii-4(3H)one; 
5'-Methyl-3'-<phciiylraethyl)spiro(cyclopentanc-l,7- 

(8T3><3'H^da20[2.1-b]puiiJi]-4-(5H)oiie; 
2\S'-Diincthyl-5'-(phenylmethyl)-spiro[cycIopeatane- 

l.7-(8'H)-(3H)imida2o[2,l-b]purin]-4-(5'H)one; 
ci&«5,6a,(R)7,8,9,9a(S>Hexahydro-5-methyl-3-(phcnyl- 

mt5thy!)cyclopent[4^iinidazo(2, 1 -b)pii rm-4(3H)ooe; 
cis-3-Cyc5lopcntyl-5,6a,7,8,9,9a-Hexaliydr<>2.5-dim^ 

thylcyclopentl4,5]iinida2o[2,l-b]purin-4(3H)one; 
5-Methyl-2'-trifluoromcthyl«3'-(phciiylmethyl)spiro{ 

cyclo-pentane- l,7'(8'H)<3'H)imidazo[2, 1 -blpurixi}-4- 

7,8-Dihydro-5,7,7-triin€rthyl-2-irifluofX)methyl-3- 

(phenylmethyI)-3HHmidazo[2, 1 -blpurin-4(5H)-oiic; 
>cis-5,6a,7A9»9a-Hc!xahydro-S-iiieihyl-2-tri- 

fluoromethyl-3-{phenylmethyl)cyclopcnt[4,- 

5]unida2:o[2^1-b}piiriD*4(3H>-one; 
(H-/— )-6a,7,8,9,9a,10,l 1,11 a-Octahydro-2,5-dinjcthyl- 

3-(pheaylmethy^-3H-pcntalenof6a',r:4,- 

5]iimdazo[2y 1 -b]puria-4(5H}-one; 
(-f->6a,7,S,9,9a,10. 1 1,1 la^tabydro-2,5-diaieUiyl-3. 

phe&yImctky]-3H-pentaIenor6a'» r:4^iimdazo[2» I - 

b]parin-4(5IQ-one; 
(-.)-€a,7,8.9,9a,l0,l l,lla-Octahydro-2,5-dimctfayl-3- 

phenylizic<hyI-3H-pentaleoo[6a', l':4,S]Iixuda2o[2, 1- 

b]pU2in-4(5H>onc; 
(-^/_) 6a,7,8A9a,10,U,lla4:)ctahydro.2,5-dimethyl. 

3H-pezttaleno[6aM%5]pm]dazo[2. l-b]pixrin- 

4(SH)-one; 

C+)-€a,7»S,9,9a,10,l 141a<>ctahydr<>-2,5KJin^^ 

.pentaleDo[6a', r^t^im5dazoI2, 1 -b]p'Qriii-4<5H>oae; 
(-)-6a,7,8^»9a,lO,l l,lla-Octahydro-2,5-dimcthyI-3H- 

pcntaleiio[6a%l':4^imidazo[2yl4>]pTirin-4<SH]hoae; 
€a,7.8.940.108,ll,l2,l3,l3a-.Dccahydn>-2,SKliiacthyl- 

(3^pheaylmeiliyi)aapth[l«8a-<l]miidazo[2»i-b]pi]nn- 

4<OT)oiie; 

7(R)45yclobcxyJ-7,«-daiydro-2,5-dimethyl-S-^henyl-; 

metbyl>aH-ixiudazo(2»l«b]piirixi-4(3H>^iie; 
7<R)-C^clobexyl-7,8-diliydro-2,5-dimetliyl--3H- 

tiiuda2a[2» l-b]piiim-4(5H>Qne; 
7(S>-CycIol^»xyl-7,S-dihyd£o-2,5-dim 

sn^y1>-3H-^dazoI2»l-b]purifi«4(3H>one; 
7(^)*Cyclobezyl-7,8-dnxydro-2,S-dimethy!-^^ 

tmidazo[2, l-b]pariD-4{5H>one; 
S,6a(R).7>8»9»9a(Sr)-Hexahydro-2,S-dimethyI-3-(irix&^ 

thylacetozy)mcthyI]-cyclopeiit[4^uiiidazo[2,I-b]pu* 

riii-4(3M>oa^ 
S*6a(RX7.S,9^a(S^Hexahydco-2,5-dimethyI-H4* 

py£idyliiietfayl)cycbpent(4^]tmida 
.4(3H>ocie; 
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5,6a(R),7,S,9.9a(S)-Hexahyciro-2,5-dimelhyI-3-[2<l- 

morphoIinyl)ethyl]cyclopent(4>5]umda2o[2,l-b]pu- 

rin-4(3H)-one; 
5,6a(R),7»8,9,9a(S)-HexaIiydro-2,5-<3imethyl-3-[acctox- 

ymcihyljcy clopent(4.5]iiiiidazo[2. 1 -b] purin- 

4(3H>Oii^ 

5,6a,7,S^9,9a-Hexahydnv2,5,6a-trimethyl-3-(phen5dnie- 

thy !)cyclopent [4,5 jmiidazot2, l-b]purin-4(3H)-oiic; 
5,6a(R)J(S),8,9,9a-Hexahydro-2,5,6a-trimethyI-3^ 

(phenylmethyI)cyclopent[4,S]i2Xudazo[2» I-b]puri]i- 

4{3H)-onc; 

5,6a(S)J(R),8^,9a-Hcxahydro-2,5.6a»truncthyl-3« " 
(pHenyliae&^)cyctopetit[4»S]i]mda£o[2, 1 -b]pima- 
4(3H>one; 

cis-6«,7,8,9, 10,10a-HexahydrO'2,5,7>tTiinethy]-3- 
(phciiyImethyl)-3H*benzimldazo[2, 1-b]puTin* 
4(5H)-dne-, 

cis-5,6a,7,8,9,9a-Hexahydro-24,6a-trimethylcy- 

clopcnt[4,S]ltnk1ayo[2>l^}puiiii-4<3H); or 
cis-6a,7,8,9,10, 10a*Hesahydrc>-2^,7-trimethyl-3H-ben- 

»mudazo[29l-b]pvrui-4(5H)-OJie]. 

U.S. Patent No. 5,439,895 discloses compounds of the 




whereto is hydrogen or Cl-4 elkyl: 
Y is Cl-6 alkyJcnc; 
A is — O— RO or — S{0)p— .RO, 
in which is Cl-4 all^l-hydroxy; 
p is 0-2; 

Z is single bond, methylene, ethylene, vinylene or 

echynyleo^ 
CyBis 

(1) 7-membered, unsaturated or partially saturated, 
monocyclic hetero ring containing as hetero 
atoms, one, two or three mtrogca atoms, 

(2) 6-membered, unsaturated or partially saturated, 
monocyclic hetero ring oontaining as hetero 
atoms, two or three nitrogen atoms, 

(3) 6-membered, unsaturated or partially saturated, 
monocyclic hetero ring contmning as hetero 
atom, one nitrogen atom, 

(4) 4- or S-membered, unsaturated or partially satu- 
rated, monocyclic hetero ring containmg as het- 
ero atoms, one, two or three nitrogen atoms, or 

(5) 4-7 membered, unsaturated or partially satu- 
rated, motK>cycIic hetero ring cont£dning as het- 
ero atoms, one or two oxygen atoms, or one or 
two sulfur atoms; 

R3 is hydrogen, Cl-^'aBcyl, Cl-4 alkoxy, halogen or 
trifluoromethyl; 

R^ is (1) hydrogen, (2) Cl-4 aUcyl, (3) Cl-4 alkoxy, 
(4) — COOR^ in which Is hydrogen or Cl-4 
9ikyh (5) — NR^io, ia which R^ is hydrogen, 
Cl-4 olkyl or phenyl(Cl-4 alkyl) and R^is hydro- 
gen or Cl^ aUcyl, (6) — NHCOR^ in which R" is 
Cl^ aflcyl. <7) — NHSQzR", in which R" is as 
hereiabefore defined, (8) SQ2NR*RW. in wlucA R9 
and R Ware as hm^bcforc defined, (?) —OCORl 1. 
in which is as berembefore defined* (10) halo- 
gen, (II) trinaorometh^» (13) hydroxy, (13) nitro, 



3DOCID: <WO_9959584A1J_> 



-70- 



(14) cyano. (15) — SCbNzrrCHNRl^RJ^ in which 
R12 i5 hydrogen or Cl-4 alkyl and R'^ i& Cl-4 
alkyl, (16) — CONR»^R»5 in which R^^ l^ydrogcn 
or Cl^ aikyl and Rl^is Cl^ alkyl or phenylCCl-4 
alkyl), (17) Cl-4- alkylthio, (18) Cl-4 alkylsulfinyl, 
(19) Cl-^ alkylsulfonyl, (20) cthynyl. (21) hy. 
droxymcthyl, (22) tri(Cl-4 alkyl)silylcthynyl or 
(23) acetyl; and m and n independently are 1 or 2; 
with the proviso that 

(1) a CyB ring does not bond io Z through a nitro- 
gen atom in the CyB ring when Z b vinylene or 
cthynylcnc; 

or pharmacctiticaUy acceptable acid addition salts 
theicoC phantiaceudcally acceptable salte thereoft or 
hydrates thereof. 



Preferred compounds include: 



4-{2-(2-hydroxycthoxy)cthyl]amino-6-acctyl-2-(I- 

inudazolyl)quinazoline, 
2-( l-imidazolyJ>4-[2-(2-hydroxyethoxy)ethyl]a2nino- 

6-cth3^ylq|tunazoline, 
2-(l-imidazolyI>4-[2-(2-hydroxyethcxy)ethyl]amino- 

6-(2-triisopropyisiIy]ethyny0qutnazoUnc, 
4-[2<2-hydroxyethoxy)ethyl]ainino-6-hydroxyineth- 

yi-2-<]-iinidazolyl)qainazoliae, 
4-(2-(2'hydroxycthoxy)clhyl)aniino-6-niethyisuirinyl- 

2-< 1 -imidazolyl)quxnazoline, 
6-chloro-4-<2-(2-liydroxyethoxy)ethyl)aniino*2-(l- 

hnldarolyljqtiinazolinc, 
4-[2-<2-liydroxycthoxy)ethyl]amitto-6-ineth6 xycar- 

bonyl>2':(l-tmtda2olyI)qiiinazoUne, 
4-<2^--hydToxyethoxy)e&^)aimno-6-fnethyithio-2- 

(l-iniidazolyi)qaiiiazoline, 
4-(2-(2-hydroxyethoxy)ethyi)arDiiiO'6-iodo-2-<l - 

tinidazo]yl)qimiazo1]ne, 
4-(2-(2-hydroxyethoxy)eth)d)amino-2-<14midazolyl> 

5,6,7»8'tetraliyd£oquinazorme or 
6-inelhoxy-4-(2-<2-hydroxyethoxy)ethy1)araino-2-(I- 

imidazo]yl)quinazolixie» 
and phazniaceutically aooeptable add addidon salts 
thereof, pharmacentically acceptable salts 'diereof, or 
hydrates thereof. 
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U.S. Patent No. 5.488,055 discloses compounds of the 




wherein: 

is lower-alkyl, phenyUowcr-aDcyl. or cydoalkyl; 

is hydrogen, or lower-alkyj; 

IB hydrogen; lowcr-alkyl. or hydroxylower-alkyl; 
R'* is cycloalkyl or cylcoalkyj substituted by hxsm one to 
iwo. ihc .same or dinfcrenl. subsdtuciils selected from 
the group consisting of Jowcr-alkoxycarbonyl, carboxy 
lowcr-alkylUiio-lowcr-alkoxycorbonyl, hydroxylower- 
alkyl, hydroxy, oxo. lower-alkoxy, lowcr-allcyl, and 
halogen; and 

U from MIC to three, the same or different, substitucms 
selected from the group consisting of hydrogen lower- 
ailOTxy. hydroxy, dilower-aU^lamino-lower-alkoxy. 
c^xylow<s.allcoxy. lowcr-alkoxycarbonyMowcr- 
aJkoxy, mtro, polyhydioxylower-alkoxy, amino, epoxy - 
lowcr-alkoxy. carboxy. lowcr-alkanoylamino, lowcr- 
alJcoxycarbonyl. pyiidinyl. 4-moipholinyMowcr. 
alkoxy, lowcr-alkylsulfonyl, cyano. Mmidazolyl, 
halogen, dflowcr-aUgriaminosolfonyl, oxadiazolyl (or 
Qxxu3ifl2oIyl sabatixutcd on any available carbon atom 
thereof by lowcr-alkyl). lowcr-alkyJsulfinyl, l-pyra. 
zolyl (or 1-pyrazolyl subsUtultd on any ovoilable car- 
bon atom thereof by lower-alley I), trifluoromcthyhul- 
fonyl, lowcr-alkcnyl. lowcr-alkyl, and lowcr-alkynyl- 
or a phannaccutically acceptable add-addiUon salt- 
andj^or hydraic and/or solvate thereof, or, where appU- 
cabic, a ctaeninimer or a racemic mixture thereof. 



Preferred compounds include 



1^0iyl^n{trt>-N-{S(+>.l-<cyclohcxyl) ctiiyll-lH-pyia- 
zoio (3,4-bJquinolin-4~aminc, 

I -ethyl -6-nitro-N-Icyclohe:g^lmelhyl]- IH-pyrazolo 
[3,4-h]quinn1in-4-Bnuney 

1 ^lhyl.^^ano-N-rSC+>- 1 -(cyclohcxyl)cthyll 

20I0 (3,4-blqiiinolin-4-aniine, 
1 •e0iyl-6-bromo-N-[SC+)-l -(cyclohcxyl)ediyl]- 1 H-pyra- 

zolo f3,4-blquinolin-4-aminc, and 

l-e(hyl-^a-pyiazolyl)-N-rSC+)-l.(cydohcxyl)cthyl]- 
IH-pyrazoIo [3«4-b]qijinolin-4-amine. 
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U.S. Patent No. 5,525,064 discloses compounds of the 



.Y^Rl (I) 



N 



(K3-A)l 




whcfuin A is a bond, C,^ alkyl<aic or C,^ oxyalkylonc; 

Y is a bond, alkylono, alkylcncoxy, Cj^ alkox- 
ypltcnylcnc or phcjiyl(C,.^)aIkyicuci 

/ is a bond or vinylcnc; 

is a hclcnocyclic ring selected from the group condat- 
fng of pyfTf^o, pyridine^ ayx^plnc, imida/^lc, pyra/olc, 
pyrimidinc, pyra/4nc, pyridazinc. bcnviinida/jolc, 
quinolinc, isoquinoUiic and parliatly or Tiilty ftaluralcd 
rings ihcroor; 

is 

(i) a hctcrocycHc ring wlecred from Uj^ group consist- 
ing of pynx)le, pyridine, azcpinc, imidazole, pyra- 
zolc. pypmtdinc, pyiazinc. pytidaadne. benziinida- 
zoic, qumoline, isoquinoline, furan. pyran, dioxolc 
dioxinc, benzQfumn, bcnzopyiaiu bcnzodioxole! 
bcnzojoxinc. liuophenc. fhioine, benzothiophcnc. 
ben7x>thionc and partially or fully saturated lines 
Lncceoi, ^ 

caibocyclic ring, 

(iii) C,^ alkoxy. 

(iv) hydn>xy{Ci^ nlkoxy), or 
Cv) hydroxy; 

With the pioviso ihalT 

when R' k pyridine or pyridine subsiimicd by one or 
twoofCj^allQrl, ^ """^ 

Cj^ alkoxy, lialogcn, trifluoromctliyl or nitro then 
IS a member selected only fmm ibc group con- 
sisting of benj«>dioxolc or bcn7x>dioxoIc substi- 
Uitcd by one or two of C,^ alkyl, C,^ alkoxy. 
hatogeo. tnfiaoromethyl, nitio or a croup of the 
formula: o f 

V " liydrogen or alkyl, and 

hydroxy(C,^ alkoxy); -i-i «*jr . «iu 

R^ is 

(i) a heterocycJic ring selected from the gmup consist- 
ing of pynolc, pyridine, azcpinc, imidazole, pyia- 
20le. pyrumdine, pyrayjnc, pyridarinc, bcnamida- 
zoic, qumoline, isoquiaoliae, luran, pyran. 
bcmiofman. bcnzopyran, thiophcnc, thirtnc, bcjo- 
xothiophcnc, bcnzolhionc. Oriaajlc, isoOiiazole, Qri- 
mane. benzofiiia2»le, bwaoisotbiazoie, beozothia;^ 
iitt and partially or foUy saturated rings thocof. 

(u) C^i^ caibocyclic ring, 

(iti) a group of fbnnula: 

CH,=CHCX)- 

whercin X is halogen, or 
(iv) hydrogra, 

1 is 1 or 2, 
with the proviso that: 
thcring rc^cscnlcd by R» may be subsiiiuied by one or 
two of C,^ aikyl, C,^ alkoxy, halpgen, triflaorom. 
ethyl or mux?; 

theringr^wented by K^miv bo Bufastitulcd by one or 

SULi J^ir "^^^^ '^^y- Irifluorom- 
ethyl. QlczD or a gixoiip of the fonoula: 
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— COOR" 

wherein is hydmgcn or Cj^ alkyl. and the ring 
rcprwcnied by ^^^y subsututed by one or two 
of Cj^ alkyl, C^.^ alkoxy. halogen, irifluaromelhyl, 
nitro, cyano. cthyny] or a group of the formula: 

— SONR'JI* 

Wherein and R** are indepcndcntiy hydrogen or C, . 

alkyl. and with the proviso that 
is not hydroxy when Y is a bond; and 

R' is not bonded thiough its nitrogen atom when Z is 
vinylcnc, 

or phannaccutically acceptable acid addition salts thereof 
or phannaccuticaUy accqptablc salts thereof. 



Preferred compounds Include 

2-( 1 -lmi(lftzolyl>-4 -[2-(2-hydroAycthoxy)cthyl lnmmo-5-(3 

•mcthoxyphcnyl)mcthy1 pyrimidlnc, 
2-( I -Inudazolyl>-4-phcnylmcthylarniaopyriniidinc, 
2-(l*lmtda:colyl>4-<2-mc(hoxyc(hyl)aminopyriniidinc. 
2-( 1 •lniida>x>ly l>5-cthyt-4-phcnylmcthyIaminapyriiiiLdinc, 
2-(UhnidaM>ly])-5-plicnyUncCliyl-4-plicnylrac(liyiamiuopy- 

rimidinc, 

2r(L-Innda7xiIy1>5-incthyM-phGnylmcthylamiiK>pyriini- 
dine, 

2-((-lmidH/Jo1y1)*5,6'dtniclhyl-4^phcnylmcthy1aniinupyri> 

midinc. ' 
2-( 1 -Imida/joly l>'5-(3-mcthoxy phcnyl)mcthyl-4-(2-mcth- 

oxycthyOamlnopyrimidinc, 
2(1 -Imida^olyI)-5 •(4-tticthoxyphcnyl)fncthyI-4-f2-(2-hy- 

droxyelhoxy)cihylJafninopyriinldinc, 
2-(l-IniidB/x>[yl>-5-(4-nicthoxyphcny1)nKtKyI-4-(^inc(h- 

oxyc(hyl)am(nopyrlmidtne or 
2-<l-Imida3^olyl>-5-(4-mclhoxyphcnyl)mclhyl-4-phcnytm- 

cdiylaminopyriro idinc. 
2-<l <linida/.olyl)-5-phecK>xynicthyU4 'phony lincthyiami* 

nopycimidinci 

2-(Mmida20lyl>S-(l-Imidazolyl)nicthyl-4-phcnylmcihy- 

lanunopyrimldinc, 
2'(l -Imidazo1yl)-5-(l -chlt>rovinyl)-4-phcnyJramhylaioi- 

copyrimidinc, 

2-( I -Imldazoly l)-5-(2-thicny l)-4-phcnylmclhylaminopyri- 
midinc, 

2-(l-rmida/^tyl)-5'(2-<his7xilyl)'4-i)hcay]nicihylfiniinopyri- 
midioe, 

2<I-Imidaix>lyl)-S*C2-thienyl)*4-(l«3-dioxatndan-5-yl)m- 

ctbylaminopyriinidtne, 
2-(l.Iinidazolyl)-5^2.lhlcnyl)-4-(2^2-hydcoxyothoxy- 

)ethyl)anilnopyrinudinCy 
2Kl-Inridarx>lyl)-5-(2-thtcnyl)-4-(l-naphthyl)rnclhyIam^ 

n(^ynmIdicK, 

2-<l 'Imidaxoly l>-S-C2-lhieayI)-4-(4-nscthoxy phcnyl)mc(hy- 
lainiaopyritiiidioc. 
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2-(l-liiiid«y^lyl)-5-(2-lhioiiyl)-4-(3-mcthoxyphciiyl)mcihy- 

laminopyrimtdtnc, 
2.(l-lfniday.olyl)-5-(2-thlcnyl).4-(2-fufyl)nicihylamlnopyri- 

intdinc, 

2-(l-lniida/olyl)-5<2-lhicnyl)-4-(2-lluciiyl)niclhylatni- 
nopyriiiudlac, 

2-(l-ltnidayx>!yl)-5-GJ-thic(iyIH-(3-pyridy1>incl1iylumi- 

nopynnikliru:, 
2-(l-linida-/olyi)-S-P-lluc«iyl)-4-(2'Kictho)cycthyl)atni- 

nopyrimidino, 

2-(l-linidayx>lyl)-5-(2-lliicnyO'4-phcnylincUn>xyai«iix)pyil-- 
mtdinc, 

2-(l-Imida/x>lyl)-5-(2-lhicnyl)-4-(4-chloniphaiyl)incihy- 

iaminopyri midtnc, 
2r(l-Iniida'/olyl)-5-(2-rtilcnyl)-4<3-chlorophcnyl>mclliy- 

lamtnopyrimidinc, 
2-<l-lmida/olyl)-5-(2-ihlonyl)-4-(l ,3 -dioxaindaii-5-yl)m- 

cttiylamlnopyri niidinc, 
2-(l-Imida/.olyl)-5-(4-mcthylphcnylH-(l.3-dioxaindan- 

5-yl)mcthylamlnopyrimtdinc, 
2-(l -lmida/.olyl)-5-(4-n\cthoxyphcuyl)-4-(l ,3-dioxaindaii- 

5-y I) u"icthylaminopyrimtdioc, 
2-(l-Imlda>:olyl)-5-(5-mclhyl-2-aucayl)-4-< l,3dioxain- 

dAn-5-y))fncihylAintnopyrimldinc, 
2^(t-1tmdaKoiyl)-S-(2-thicnylM-l4*( l-imidavM>lyl)phcnylJ 

mclhylamfnopyriDiidinc, 
2^Mmlda/x>lyl)-5^<3%ridyl)-4HCl,3-dioxtdiidan- 5-yl)ra- 

cthyiamlnopyrimidmc, 
2-(I-Imida>:olyl)-5-(3-fucyl)-4-(l,3-dioxatiuian«5-yl)mcrtiy- 

lamuiopyrimidinc, 
2-( I .lmlda-/«Jyl)-5-C3-pyildyD-4-phonylmcihyl«minopyri" 

inidinc» 

2-(I -UTiida»olyl)-5-(4-cWorophcnyl)-4-( U3-dioxaindan-5- 

yl)nic(tiylamhiopyri]n{dinc» 
2-(Hcnv»mida'/nl- 1 -yl)-5-(2-thiooy l)-4-(l ,3-duixaindan-S- 

yl)nnclhylaminopyflmidinc» 
2-( 1 -I mldavjnly l)-5-(2'Hhicnyl)-4-(4-clhoxyc«irtKinylphcnyl- 

)mclhylainloopyrimklJnc 
2-(l-Iniidazolyl)-5-(2-naphibyl)-4-(l,3-cliuxiiindtin-5-yl)m- 

cJhylaminopyrimidinCi 
2-(3'Pyridyl)-5-(2-tWonylM-(U3-dloxaiiidan-5-yl)nicihy- 

taminopyriiitidtnc, 
2-r2-(3-Pyndyl)vinyH-5-(2-thicnyl>-4-(U-dioxaindaiv5- 

yOmclhylaininopyrimidine, 
2-{2-Mc4hyl.l .lmtdaxo1yl>5-{2-thvcnylH.(l ,3-dioxain- 

daii-5-yl)mcthylaminopyrimldlnc or 
2-(l-lmlday^lyl)-5.(2.thlcnyl)-4-(b(W4niida/^l-5-yI)ra- 

clhylatniiiopydinldiQO. 
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• European published paten t application No. 0728759 
discloses compounds of the formula 




(I) 



Z~Cyc— r3 



wherein 



(33) 

is a heterocyde selected from 




n is 0. 1 or 2; 

Y is single bond or Ci -6 alMene; 

2 is single bond, Ci-2 alkylene or vinylene; 

Eis . 



(i) 4-15 membered, unsaturated. pardaHy saturated or fullveatumtAri rn,^^,t^^^c .. . 
one or two heteroatpmsi chosen ifoZliS^lS^^ 

m -OR . .n wt«ch R< « hydrogen atom. Clwl afcyl or 01^ alkyi sJbstituted by a l^^y^ro«,: 

is 5-7 membered, unsaturated, partially saturated or Wly saturated monocvdie he.«r« ri,v, • . 
^ n^ogen atoms or 5-7 membered. unsaturated or parUauJSSSS ^SSSSfc °' 
R' IS hydrogen atom or Cl -4 all<yl; •"onocyaic canjocydic ring; 

g is h^rogen atom. G1 -» alM. Cl-» alkDxy or halogen atom: 

Stl^thTS^r • •'^"'^'^ «'^--<^'^.- ^nwhi* B'lshydrogenatomorci-. alKy.: 

cally acceptable salt or hydrate thereof. P^armaceubcally acceptable acKl adcWon salt, pharmaceuti- 
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U.S. Patent No. 5.541,187 discloses compounds of the 

formula 



I 

wherein: 

is hydrogen, aJky], cycJoalkyI, cycloalkyl subsfimied 
by allc3d or hydroxyl, 2- or 3-tctrahydrofuranyl» 3-tct- 
rahydrolhiciiyl 1.1,-dioxidc cycloalkyl-alkyl. caxboxy- 
siSkyl, carbo-lowcr-alkoxy-aikyJ, diaDcylainiooancyl, 

phenyl-lowcr-alkyl, phenyl-lower-aDcyl in wiuch Ihe 
phenyl ring is substituted in tlic 2, 3, or 4-position by 
one or two substitueals. the same or different, ttdccted 
from the gronp consifiiiug of amino, halogen. aUsyl, 
carboxyl, carbo-lowcr-alkoxy, caibamoyl, NHSOa* 
(quinoIinyl)» nitro and cyano: 
* " R^ is hydrogen, lowcr-alkyl, pbcoyMower-alkyl. lowcr- 
aikoxyphenyJ-lower-alkyl, dnower-alkoxy-phenyJ- 
lowcr-alkyj, pyridyl-Jower-alkyl, cycloalkyMowcr^ 
alkyU phcnylamino. dialkylamino, halogen, 
tiifluoromethyl, iower-aJkylthio, Qrano or nitro; and 
is a five or six mcmbcrcd heterocyclic ring cootaimng 
from one to two nitrogen atoms, substituted — or unsub- 
slilQted— at any available carbon atom by one or two 
substiuicnis, ihe same or different, selected from tbe 
group consisting of lowcr-alkyl, halogen, lowcr-alkoxy, 
cydoalkyloxy, 4-Hu>ipboliDyl,. lower-alkoxy-lowcr- 
alkoxy, hydroxy, imidazolyl, oxo and 4-morpholinyl- 
lowcr-alkoxy; or at any availaWc nitrogen atom by 
lowcr-alkyl, lowcr-alkaxioyl, or trifluoroacctyl; or a 
pharmaceutically acceptable add-SK^ition salt thereof. 

Preferred compounds include: 

1 -CyclDpcntyU3-inclhyl-6-(4-j>yiidyl)pyrazDl0l3»4-d] 
pyrinndin«4-ooc, 

l-Cydopcnly!-3-cth^-6-(3-cthoxy.4-pyridyI}pyia- 
zolo[3,4-d]pyrijnidfa-4-one, 

1 -Cydopcntyl-3-cthyl-6<3-mcthoxy-4-pyii<^I)pyni- 
zo1o(3,4-d]pyriinidtn-4-anc, 

l-Cycdopcatyl-3-tiifluorcwncthyl-6-<3-etlK>xy-4-py- 
ridyl)pyrazolo[3,4-dlpyrimidiD-4-onc^ 

l-Cyclopcntyl-3-cthyl-6<2-( l*imidazoly]>-4-py- 
ridyl)pyiazoLo[3,4-d]pyi3iaidiz^4-osie» 
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U.S. Patent No. 5,721,238 discloses compounds of the 

formula 




in which 

A rtprcscats oxinanyU which is cptioiuUy substituted by 
scralght-diAin or tmchod alJkyl having up to 8 carbon 
atoms, whidi in turn can be substituted by phenyl, or 
r^Hcseuts a radical of the foncuila 

whardjn 

denotes hydrogen or strai£^t-chain or branched alkyl 
having up to 6 caibon atonu, 

denotes straight-cbain or brandied alkyl having up to 
8 eaitMQ atoms, which is optionally substituted by 
phenyl, 

denotes straight-cliain or branched attyl having up to 
5 caibon atoms or a group of the focmuLa —OR* 
wherein 

R* denotes hydrogen^ a faydxoxyl-protectifig group cr 
straight-chaiii or branched alkyl' having vp to 5 
carbon atoms, 

R^ denotes stnu^-chain or branched alkyl having 2 to 10 
carbon atoms, which is optionally subflUtuCed by 
phenyl, 

L denotes a radical of the f onnula — 00 — ^ — CH(OH), 
— CH», — CH<N,) or — CH(OSO-^''X 
whcfcin 

V7 denotes itraight^^ain or brandied all^l having tip 
to 4 cazt>on atoms or phn^l, 
R* denotes atndght-chaio or faraoched alkyl having 3 to 8 
carbon atoms which is sutisdtmed by phenyl* or 
clcnotcis benzyl or 2tihcnyiethyi. 
D reprcseots hydrogen, or represents a croup of the formula 

wherein 

R* and R^ are identical or diffcrat and denote hydsxigca. 
phenyl or straight-chain or faranched alkyl having vp to 

• 6 caibon aloms« which is pptiooally subsdtmcd by 
hydro^t or^ together with the nitrogen atom* foan a 5- 
to 6-membered satncated heterocyclic radical -which : 
has 1^ to 2 further hcteio atoms from the scries 
consisting of S< K and/or O and U c^tiooaUy 
substituted, inchiding via a frccNfunction, by stra^* 
chain or branched allcyl having up to 6 catboo atoms* 
which in turn can be scbaiwtcd by hydixjxyl, and 
^ 'S^*"^ stimightKdiain or branched ^kyi having up to 8 

carbon atoms, and tautomers and salts thetcof. - 
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U.S. Patent No. 5,294,612 discloses compounds of the 

formula 




wherein: 

is hydrogen, Ukyl. C4 to C7 cydojJkyl, CU to C7 
cydoalkyl substituted by Q to C,o alky! or hy- 
droxyt 2- or 3-tctraliydrofuranyl, ^tciiahydrothie- 
nyl 1,1, -dioxide, C4 to C7 cycloalkyl-Ci to Cio 
alkyl, carboxy^Ci to CjoalkyU carbo-Ci to Oi low- 
cr*a3koxy-Ci to C|o alkyl, dialkyUmino Ci to Cio 
.*Jkyl, phcnyI-C| to C4 lowcr-alkyl. phenyl-Ci to C4 
lower-alkyl in which the phenyl ring is fHibstituted 
in the 2. 3, or 4-position by one or two siibstituents, 
the wunc or different, selected from the group con- 
sistinjE of amino, halogen, Ci toCioalkyl. carboxyl, 
carbo-Ci to Ct lowcr-alkoxy, carbamoyl, NHSO> 
(quinolinyl). nitro and cyano: 
ii, Ci to C* lowei-alkyl, phenyl-Ci to O4 lawer- 
aUcyl, lowcr-alkoiyphenyl^ii to Q lowcr-alkyl, 
diCi to C4 lower-alkoxy.phenyl-Ci to CU lower- 
alky], pyridyLCi to C4 lowcr-alkyl, C4 to C7 cy- 
cloalkyl-Ci to C4 lowcr-alkyl, phenylamino, diCi to 
Cioalkylamino, halogen, tiifluoromethyl, C| to C* 
iowcr-aikylthjo,-cyano or nitn^ and 

is a nine or ten membercd bicydic .ring having 
carbon and from one to two nitrogen atoms, and 
the hetcrocyde is made up of fused 5 or 6 mem- 
bered rings or such ring substituted at any available 
carbon atom by one or two substituents, the same 
or different, selected from the group conssting of 
Ci to Ca lower-alky!. halogen, Ci to d lower* 
alkoxy, C4 to C? cycloalkyloxy, 4-niorpholinyl, Cj 
to C4 lowcr-alkoxy-Ci to Q lower-alkoxy, hy- 
droxy, imidazolyl, 0x0 and 4-morphoKnyl-Ci to C4 
lower^alkoxy, or at any available nitrogen atom by 
Ci to C* k>wer-«lkyl. Ci 10 C4 lower-alkanoyl. or 
tiifluoroacetyl; or a pharznaceudcaUy accepuble 
ac^-addition salt thereof* 



Preferred compounds include: 



• , ^, ^ ^|:^<^P<yatyl-3.mcthyl^4^iiin<diayD- 
pyra«)lo[3,4KjJpyriimdin-4-onc "-^-^"^wuiyi^ 
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WO 93/12095 discloses compounds of the formula 




(I) 



or a phannaceutically acceptable salt thereof , 
wlierein is H, C^-C^ alkyl, Ci-c^ .alkoxy or CONR^R*^; 

is H or Cj-c^ al3cyl; 
R^ is alJcyl; 

R'* is C2-C4 alkanoyl optionally substituted 

witti NR^rS (hydroxy ) C2-C4 alkyl optionally 

substituted witb HR'r*, CH^CHCOjR'^ 

CH«CHCONR'rS CI^CHjCOjR*, CHjCHjCONR^rS so^nr^rS 

S02NHCCH2)„Nr''R« or imidazolyl; 

R^ and R* are each independently H or C,-c^ 

alkyl; 

r'' and R^ are each independently H or Cj-C^ 
alkyl, or together with the nitrogen atom to 
which they are attached form a pyrrolidino, 
piperidinor laorpholino or 4-(NR**')-l- 
piperazlnyl group wherein any of said groups 
is optionally substituted with CONR^R*; 
r' is H or C,-C4 alkyl; 

R'^ is alkyl or (hydroxy) 62^03 alkyl; 

and n is 2, 3 or 4; 

with the proviso that R^ is not H when R^ is H, C1-C4 
alkyl or 0,-04 alkoxy. 
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Preferred compounds include: 

2-f2-ethox5r-5-[4-(2-liydroxYet:hYi) -l-piperazinyl- 
sulphonyl]plienyl>-8-methylquinazolin-4- ( 3H) -one ; 

2-{5-i:4-(2-hydroxyet:liyl) -i-piperazinylsulphonyl] - 
2-n-p2ropoxyphLenyl}-8-iaet:hylc(uinazolin-4 C3H)-one; 

8-methyl-2-t 5- C2- (4-met:hyl-l--pipe2ra^inylcarbonyl) 
efciienyl] -2-n-propo3c^henyl> guinaz.olin-4 ( ?H) -one. ; 

8-carbainoyl-2-{2-et:hoxy-5- [4- (2-hyd2ro3^ethyl) -1- 
p£pera2inylsulphoiiyl]phenyl}guinazolin-4 (3ir) -one; 
and. 8-ethylcarbamoyl-r-2- C2-n-propoxyphenyl) quinaz^olin-- 
4C3H)-one; 

and pharmaceutically acceptable salts tliereof . 

WO 93/07149 discloses compounds of the formula 




ox a phanaaceutically acceptable salt thereof, 
wberein is C,-C^ alkyl; 

is H, methyl or ethyl; 

is al3cyl; 

is Cj-c^ alkyl optionally substituted 
with KR^R^ CK, CONR^R^ or cOiR^; 03,-04 allcenyl 
optionally substituted with ON,. CONR?R*^ or 
<^0^} 02-04 alkanoyl optionally substituted 
with KR^f SOjNR^**; CONR^*^; OOjR^; or halo; 
R* and R* are each indepetndently H or 0,-04 
alkyl, or together with the nitrogen atom to 
which they are attached form a pyrrolidino, 
piperidino, morpholino, 4- CNR*) -i-piperazinyl 
or l-imidazolyl group wherein said group is 
optionally substituted by one or two C1-C4 
alkyl groups; 
R"' is H or 0,-04 alkyl; 
md R* is Cj-C, alkyl or hydroxy Cj-Cj alkyl. 
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Preferred compounds include: " 

6- (5-bromo-2-n-propoxyptLenyl) -3-inethyl-l— n-propyl- 
1, 5-dihydro-4H-pyra2olor3 Jpyriinidin-4-one; 

3-jnet:hyl-6- ( 5-"iflorpholinosulplianyl--2 -n- 
propoxyphenyl) -1-n-propyl-l, 5-dibiydro-4H-pyirazolo[3 , 4- 
<^ ] pyr imidin-4 -one f 

6- [5- (2-carboxyvinyl) -2-n-propoxYphenyl] -3-aethyl- 
l-n-propyl-l,5-diliydr:o-4H-pyra2oJ:o£3 , 4-d]pyrimidiii-4- 

(2-fc-bu1:o3cyca2rbonylvinyl) -2'-n-propoxyphenyl3- 
3-mat:iiyl-l-n-propyl-l , 5-dihydro-4H-pyra2.olo [3,4- 
d ] pyjriinidin-4 -one ; 

3--jaet:hyl-6-[5-- (2— morpholinocar-bonylvinyl) — 2-n- 
piropoxyphenyl] -l-n-propyl-l, 5-dihydiro-4H-pyrazolo [3,4- 
<i Jpyc" imidin-4 -one ; 

and 3-methyl-6- [5- (2-iriorpholinocairbonyletliyl) -2-n- 
pr-opoxypbenyl] -1-n-propyl-l, 5-dihydro-4H-pyra2olo £3 , 4- 
<i ] py^r imldin-4 -one; 

and pharmaceutically acceptable saits. thereof. 

European published patent application No. 0607439 
discloses compounds of the formula 




(1) 



[in fonmula (i). ring A represents a benzene ring, a pyndine ring or a cyctohexane ring; ring B 
represents a pyridine ring, a pyrimidine ring, or an imidazole ring. 

Provkted that the ring A and the ring B are combined sharing two atoms and the atoms shared may 
be either a carbon atom or a nitrogen atom. 

• In the case where the ring A is a pyridine ring and that except the case where the rii^g-B shares the 
nitrogen atorn of this pyridine ring to combine therewith, the ring A is represented by 
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R , R , R and R«, each of which may be the same or different from one another, represent each a 
hydrosen alom, a halogen atom, a lower alkyl group which may be substituled with a haloaen atom a 
cycloaikyi group which may be substituted, a lower alkoxy group, a hydroxyalkyi 'group, a nrtro oroup' a 
cyano group, an acylamino group, a carboxyl group which may be protected, a groi.p represented by 



-S-R' 

(wherein represents a tower alkyl group, and n represents 0 or an integer of 1 to 2) or a oroun 
represented by the formula ufoup 

/ 

-N 
\ 

r46 

(wherein R« and R^'. each of which may be the same or different from each other, represent each a 
hydrogen atom or a lower alkyl group; or R« and can form a ring whicti may contain a^er 
nitrogen atom or o^gen atom together with the nitrogen alom to which they are bonded with the 
proviso that this ring may be substituted): or. two of B\ R», and R« may together form 
methylenedioxy. eihylenedioxy or a phenyl ring. 

R=^ represents a hydrogen atom, a halogen atom, a hydroxyl group, a hydrazino group a lower 
alkyl group, a cycloaikyi group which may be substituted, a tower alkoxy group, a lower alkenyi arbun 
a carboxyalkyi group which may be protected, a cartoxyalkeoyl group which may be pn>te<aed a 
hydroxyalkyi group, a carboxyl group which may be protected, a group represented l>y the formula ' 

"\ 

(wtwretn R8 represents a lower alkyl group, and m represents 0 or an Integer of \ to 2) a oroun 
reprinted by the fomtula -0-R» (wherein R» represents a hydroxyalkyi group which may be 
protected, a carboxyalkyi group which may be protected or a benzyl group wtilch may be substlJted) 
a grcwp represented by the fonnula ouiuwu;. 



R 



2 3 



(wtwre.n R=3 represents a hydroxyl group, a lower alkyl group, a lower alkoxy group, a hydroxvalkvl 
group or a hydroxyalkyloxy group), a heteroaryl group which may be substituted, a 1.3-ben«lioS 
group whKh may be substituted, a 1.4-ben2dioxyl group which may be substituted, a 1.3-benzS- 
olylalkyl group whwh may be substituted, a 1.4-benzdtoxyJaJkyi group which may be sobsUtuSl a 
group represented by the formula -C(R«)=X Jwherein X represents an oxygen atom, a sulfur atomo'r J 
gr^epr««rted by .he formula =N-R'«' (wherein R- represents a hydroxyt group, a cyano gTup o^ 
1^^^^°^ ^"^ "^^ *^ protected): and R« represents a hydnjgen atom or a kLr 
alkyl group], or a group represented by the formula -NR"R" (wherein R" and R'> each of which may 
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be the same or different trom each other, represent each a hydrogen atom, a lower alkyi group a 
hydroxyalkyi group, an aminoa.kyl group, a carboxyalkyl group wti.ch may be protecled an ! kylc'ar 
r^Z^i^l <f'=>°^y^"^y'^^^'='^'"°y' 9~"P which may be protecled. a heteroarylalkyl group S 

may be substituted, a 1 .S-benzoxolylalkyl group or a 1 .A-benzdioxylalkyl group; or. lurther R" and rV^ 

TJ^!^,l ""^ "k "^ ""^^ ^'^"^ °' ^'=^9^^ ^'^-^ 'ose'f^-- with a nitrogen atom 

to which they are bonded with the proviso that this ring may be substituted) 

R repreaems a hydrogen atom, a halogen atom, a hydroxyl group, an amino group, a lower alkyl 
group a lower alkoxy group, a lower alkenyl group, a 1 ,3-ben2diOKOIylalkyloxy gr<xip. a 1 4loazZl- 
y^atkyoxy group, a phenylalkyloxy groop which may be substituted, a gZup rsprs^teTby^ 




(wherein R'3 and H'\ each of which may be the same or different from each other, represent each a 

TrlltrJn/^ • ' T\ ""'y.' S'^""^ - ^ "^^^ ''^y eroup: or. further. and R« may toSer 
methylenedioxy or elhyleoedioxy). a group represented by the formula 




a group represented by the formula 




a group represented by the formula 



a group represented by the formula 




(in these formulas, R^^ and R^^, each of which may be the eame or different from each other, represent 
each a hydrogen atom, a lower alkyl group or a tower atkoxy group; or, further, B}^ and R'^ may 
together form methyienedioxy or cthyienedioxy). a piperidne-4-sf)iro-2'<lioxan-i-yl group, a group 
represented t>y the formula 
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{wherein R*' and R"*^, each of which may be the same or different from each other, represent each a 
hydrogen atom, a tower alkyl group or a lower alkoxy group; or, further. R** and R*^ may together form 
methylenedioxy cr ethylenedioxy; and Z represents a sulfur atom oif an oxygen atom), a group 
represented by the formula 




(wherein R^'^ represents a hydroxyl group, a halogen atom, a lower alkyl group, a lower alkoxy group, a 
carboxyl group which may be protected, a cyano group, a hydroxyaJkyI group or a carboxyalkyl group), 
a group represented by the formula 

[wherein R^' represents a hydrogen atom, a lower alkyl group, an acyl group, a lower afkoxyalkyi 
group, a cartoxyalkyl group which may be protected or a hydroxyalkyi group; Y represents a group 
represented by ttie formufa -(CHa)^- (wtierein q is 0 or an integer of 1 to 8). or a group represented by 

the formula 

0 
0 



further, in the group represented by the formula -(CH2)q-, when q is an integer of 1 to 8, each cariDon 
atom may have 1 to 2 substituenl(s); and R'* represents a hydrogen atom, a hydroxyl group, a 
carboxyl group which may be protected, a cyano group, an acyl group, a heteroaryl group which may 
t>e substituted or a cycloalkyt group which may be substituted!, or a group represented by the formula 

(wherein R^^ represents a hydrogen atom, a Jowcr a^kyl group, a lower alkoxyalkyi group, an acy! 
group, a carboxyaJkyI group which may be protected or a hydroxyalkyi group; R^. R^^and R^. each of 
which may be the same or different from one another, represent each a hydrogen atom, a halogen 
atom, a hydroxyl group, an amino group, a nitro group, a tower alkyl group, a lower alkoxy group, a 
lower alkoxyalkyl group, a lower alkenyl group, an acyl group, an acyiamtno group, an alkylsol- 
fonylamino group, a hydroxyimtnoalkyi group, an aikyloxycarbonylamino group, an alkytoxycartxxiyloxy 
group or a heteroaryl group vyhteh may be substituted; or, further, two of R2*>, R" and may together 
form a saturated or unsaturated ring which may contain a nitrogen atom, a sulfur atom or an oxygen 
atom; and r represents 0 or an Integer of f to 8}]. 
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WO 93/06104 discJoses compounds of the formula 




or a pharmaceutical'ly acceptable salt tiiereof , 
wherein is methyl or ethyl; 

is ethyl or n-propyl; 
and and R^ are each indepdendently H, or C|-C^ 

aDcyl optionally s\ilDsti'tuted with C5-C7 

cycloalkyl or with norphollno • 



Preferred compounds include: 

5-[2-ethoxy-S- (3 -laorpholinopropylsulphamoyl) - 
phenyll-l , 3 -dimethyl-1 , 6-dihydro-7H-pyrazolo [4 , 3-d] - 
pyriiaidin-7-one ; 

l-ethyl-5- [5- {n-hexylsulphamoy-1) -2-n-propoxy- 
phenyl]"3-iiiethyl^l , 6-^dihydro-7H-pyrazoIo[4^3r 
d3pyriinidin-^7-one ; 

l-ethyl-5- C5-diethy lsulphamoyl-2 -n-propoxy- 
phenyi;-3-jaethyl-l , 6-dlihydro-7H-pyirazoio [ 4 , 3-d] • 
pyri3nidin-7-one; 

and 5- [5-(N-cyclohexy Imethyl-N-methylsulphamoyl J -2-n- 

propoxyphenyl] -l-ethyl-3-metiiyl^l, 6-dihydro--7H- 
pyrazolo [4 , 3-d] pyriinidin-7-one; 

and pharmaceutical ly acceptable salts thereof. 
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U.S. Patent No. 5,346,901 discloses compounds of the 

formula 




wherein 

is H, C1-C3 alfcyl. C3-C5 cycloalkyl or C1-C3 
perfluofoalkyl; 

is H. Ci-Ce alkyl optionally substituted by OH, 
C1-C3 alkoxy or C3-C6 cycloalkyl, or C1-C3 per- 
fluoroaBcyl; 

is alkyl, C3-C6 alkenyl, C3-C6 Blkynyl, 

C3-C7 cycloalkyl, C1-C6 pcrfluoroalkyl or (C3-C6 

cycJoalky])Ci--C6 alkyl; . 
R* taken together with the nitrogen atom to which it 

IS attached completes a pynolidinyl, piperidino, or 

morpholino group; 
R5 is H. Cj-Ct alkyl, C1-C3 alkoxy, NR'R* or 

CONR7R8; 

R^ and arc each independently H, C1-C4 alkyl, 
(C1-C3 alkoxy)C2-C* alkyl or hydroxy C2-C4 aJ- 
kyl; and pharmaceutically acceptable salts thereof. 

European published patent application No. 0442204 
discloses compounds of the formula 




or a pharmaceutically acceptable salt thereof, wherein 

Ri is Ct-«aUcyl, C2-«aik€nyl. C^^ydoalkyl Ci-ealkyl or Ci^alkyl substituted by 1 to 6 tluoro groups ; 
R2 Is Ci^aikylthlo, Qt^lkylsulphonyl. C^^aUcoxy, hydroxy, hydrogen, hydrazino, C.^alkyl. phenyl. - 
NHC0R3 wherein b hydrogen or C|.^ alkyl, or-NR<R5. wherein R* and R^ together with (he nilrogen 
atom to whteh they are attached fonm a pyrroWino, piperidino, hexahydroazepino, morpholino or 
piperazino ring, or R* and R^ are Independently hydrogen, CvccydoaUcyi or C^_«alkyl whkjh is optionally 
substituted by -CF3, phenyl, -S(0)„C^^ alkyl wherein 

n is 0, 1 or 2, -OR« -COgRi' or -NRW wherein R« to R^ ore independently hydrogen or Ct^alkyl, pro- 
vided mat the carbon atom adjacent to the nitrogen atom is not substituled by eakl -S{0)„Cv^lwi, -ORs 
or -NR«R9 groups ; 

R Is halo, Cf^ofkyt. C,«ialkoxy, cyano. -CONR«R", CO^R^, c,^ alkylS(0),,. -NOj. ^^H^, ^NHCOR" 
or SOaNRt*R»« wherein nls 0. 1 or 2 and Ri» to R« ere independently hydrogen or aOcyl ; and 
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is a rxng at sub-formula (a) or (b) 





(a) (b) . 



Preferred compounds include: 



2.{5-cyano-2-propoxyphenyl)-7.memyimtopyrimido^4,5Kl)]pyrimldm 

2-(5-carboxamido-2-propoxypheny<).7-methylthlopyrimldor4.5.d]pyrimId^^ 

2-(5^rboxamWi>2-propoxyphenyl)-7-cyclopropylanfwno[4,5-d)pyrirnido-^ 
or a pharmaceutically acceptable salt thereof. 



U.S. Patent No. 5,010,086 discloses compounds of the 

formula 




wberem 

Rl and Ry arc hydrogen or lowcr-alkyl; 

Rs is lower-a]kyl or fiuorinated lower«alk^; and the 

pyridine*N-osde is attached at the 4- or 3-positi(xi; 

or a pharxnaceutically acceptable actd-addition salt 

thereof.. 

Preferred compounds include: 



1 ,3-Othydro-6-(4-pyridinyi>-5-ttiauoromcthyl-2H- 
imidazb[4t5-blpyridin-2-oae N-<py)-09dde 
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U.S. Patent No. 5.290,933 discloses compounds of the 

(1) 

HN 



O 



Q 



"OR' 



or a pharmaceorically acceptable salt 
R' is Ci^lkyl. C3-6alVcenyJ. C^jcycloalkylCi-jalkyl 
phenylC^salltyi or Ci.<alkyl subsotutcd by 1 to 6 

RSy<lS^n^^-^COR3. or _CONR*R^ wherein 

R3isCi^lkyl.R*is 
Ci^llcyl and R^is hydrogen or Ci.*alKyi. 

Preferred compounds include: 

N-rncthyl t ,6-<illiydrov^>oxo-2-(.2*propoxypnenyl)- 

pyrimidinc-S-caTboxainid c. 
N,N-dtinet}iyl 1 ,6*dihydro-6-oxo-2-{2-propoxyphcnyl> 

pynmiduie-5<carboxamide, 

5-acetamido*2K2-propoxypheayl}pynnitdin-4(3H><>ne, 

or 

(2-propoxyph(:ayI)pycimidin-4<3H>ojie, 
' a phannaceutic22]y accepublc salt thereof. 



2<2' 
or 



U.S. Patent No. 5,073,559 discloses compounds of the 



formula 



O CD 




or phanoaccutically accepUble salt ihereof, wherein 
RI is Ci^Ucyl. C2-6alk€nyI. Ci.5cydoaIkylCi^kyl. 

phenylCi^lky] or Ciualky] substituted by 1 to 6 

fluoro groups; 
R2 is hydrogen, hydroxy. Ci-^alkyl, phenyl, nicr- 

capto, Ci-4alkylthio, CF3 or amino 
R3 is hydrogen, niiro, amino, Ci-4alkanoylamino, 

CM-alkoxy, Cioalkyl, halo. SOjNR^R^, 

CONR*R^ cyano or Ci^(aIkyIS(0)i,; 
and R' are independently hydrogen or Ct^kyl; 

and 
n IS 0, 1 or 2; 

provided that is not hydrogen when R< is Ct.«a1kyl 
or Ci^kenyl and R^ is hydrogen or hydroxy. 
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Preferred compounds include: 



2-{2 2-[2;2*2-tTinuoroethoxy)phcDy))pu7in-6K>ne. 

2-(2 2>cyclopropyIincthoxypiienyI)punn-6-one, 

2-(2 24>cnzyIoxyphcnyl)purin-6,8-clionc, 

2-(2 2-propoxyphenyl>>S<crifluorozxiethytpuriD.6-one. 

2-(2 2-ptx)poxyphenyI)-S'phcnylpunn*6<mc, 

2-<2 2-propoxyphcny!)-g*methylpunn-6<)ne» 

2-(2-pft>poxyphenyl>i-mefcaptopQnD-^nc, 

2-(2 2-propoxyphrayI>-8-nicthyIthiopunn-6<>ne, 

2-(2 2-propoxypheny]>-S-aminopurin-6^ne. 

2-(2 2-propoxy-S.nhrophcnyl>pi]nj>-6H>DC, 

2-(2 2-propoxy<5«untnophcnyl^urin-6-one. 

2-<2-(2-propoxy-5-accUJnidophcnyl)puriii-6-oiic, 

2«{2 2*propoxy-4-inethoxyphenyI)pani>-6-ooe, 

.2-(2 2-propoxy'$*methoxyp}icny])punft-6K>ae, 

2-<2 2*propoxy-4-iDcthy]phcny])punn-6«ODe« 

2-<2 2*propoxy-5-nuoroiAeny])punn-6-one, 

2-<2 2-propoxy-5-dimethyI$u)phamoylp1ienyl)purin- 

2-(2 2-propaxy*S*sneihylsu]phaxnoytphenyJ)puiin* 
6-onfi, 

2-(2 2-propoxy-5-sulphamoylphcnyl)pitrin-6-onc 
2-<2 2-propojiy^mcihyilhiopIicnyI>purui-6ooe, 
2-(2 2-propoxy*5-cyanopheny]}punn-6one. and 
2*(2<2»propoxy-3-carbamoylphenyl)purio«6^iie, 
or a phannacentically acceptable salt thereof. 



International Patent Publication PCT/EP96/03024 (WO97/03675) 
discloses compounds of the formula: 



R' 0) 

and salts and solvates (e.g, hydrates) thereof, in which: 
Ro represents hydrogen, halogen orC<i^ alicyl; 

R1 represents hydrogen. Ci^alkyl, Cs^alkenyl. C^^ alkynyl, haloCi^alkyl. 
C3-8cyc>oa'M. C3_6cyclaalkyICi.3alkyl. arylCi^aalkyJ or heiteroafylCi,3alkyl; 

r2 represents an optionally substituted monoc/dic aromatic ring seieaed 
from benzene, thiophene, furan and pyridine or an optionally substituted bicydic 

nng attached to the rest of the molecule via one of the benzene 

ring carbon atoms and wherein the fused ring A is a 5- or G-membered ring 
which may be saturated or partially or fully unsaturated and comprises carbon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen; and 

represents hydrogen or alkyi. or and R^ together represent a 3- or 
A- membered alkyi or alkenyt chain. 
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Preferred compounds include: 



Cis-2,3.6.7, 1 2. 1 2a-hexahydro-2-butyl-&-(4HTiethyJphenyl)- 
pyrazino[2'.r:6.1]pyrido[3.4-b]indole -1.4-dione: 

(6R.l2aR)-2.3,6,7,12J2a-Hexahydro-2-isoprDpyl-6-(3.4-rnethyleneclioxyphenyI)- 
pyra2ino[2'.1':6,1]pyrido[3.4-b]indole -1.4-dione: 

(6R. 1 2aR)-2.3.6.7.12.12a-Hexahydfo-2-cydopentyl-6-(3.4- 

methylenedioxyphenyJ)-pyTa2inol2M*:6.1]pyrido[3.4-b]indole -1 .4-dione: 

{6R.12aR)-2,3.6.7.12.12a-Hexahydro-2-cyclopropylmethyl-6-(4.methoryphenyl)- 
pyra2inof2M "iS. 1 ]pyrido[3.4-b]indole -1 .4-dione; 

(6R.12aR)-2.3,6.7.12.12a-Hexahydro-6-{3-chion>-4-methoxyphenyO-2-methyl- 
pyrazino[2M':6.1]pyrido[3.4-b]indole -1 .4-dione; 

(6R. 1 2aR)-2.3.6.7.12. 1 2a-Hexahydro-2-methyJ-6-(3.4-methylenedioxyphenyl)- 
pyrazinof2M-;6. 1]pyrido[3,4-b]indole-1 .4-dione: 

(6R. 1 2aR)-2,3,6.7.12.12a-Hexahydro-6-(3.4-methylenedioxyphenyl)- 
pyra2inor2-. V : 6.1] pyrido [3.4-bl indole-1 .4-dione: 
(5aR. 12R. l4aS)-1 ,2,3.5.6.1 1.12.l4a-Octahydit>-12-(3.4- 
methylenedtoxyphenyl)-pyrrolo[1",2- : 4-.53pyrazino[2M- : 6.1]pyrido[3.4- 
b]tndoIe-S-1 .4-dione: 

Cis-2.3,6.7. 1 2, 12a-hexahydrD-2-cyclopropyU6-{3.4-methyienedioxyphenyO- 
pyra2ino[2M';6.1]pyrido(3.4-bJindole -1.4-dione; 
(3S. 6R.12aR).2.3.6,7.12.12a-hexahydro-3-methyl-6-(3.4- 
methylenedioxyphenyl)-pyrazino[2'. 1 ':6. 1 )pyrido[3.4-b]indole -1 .4-dione; 
and physioJogically acceptable salts and solvates (e.g. hydrates) thereof. 

The specriic compounds of the invention are: 

(6R. 1 2aR)-2.3,6.7. 1 2.12a-hexahydro-2-fnethy^6-(3.A-methylenedfoxyphenyl)- 
pynazinor2'.1':6.1]pyrido[3.4-b3indo!e -1.4-dione (Compound A); and 

(3S, 6R. 12aR)-2,3.6.7.12.12a-hexahydro-2.3-dimethyl^(3.4- 
methylenedioxyphenyl)-pyra2ino[2'.r : 6.1]pyrido[3.4-b]indoie-1 .4.dione 
(Compound B): 



physiologicalfy acceptable salts and solvates (e.g. hydrates) thereof. 



r 
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Examples of cGMP PDE inhibitors contemplated in this 
invention are also described in JJnIted States Patent No. 5,346,901 and 
published International Patent Publication WO 94/28902, both of which 
documents are incorporated herein by reference. 

Sildenafil, 1 -[[3-(4,7-dihydro-1 -methyl-7-oxo-3-propyl-1 H- 
pyrazolo[4,3-d]pyrimidin-5-yI)-4-ethoxyphenyl]suIfonyl]-4-methyl- 
piperazine, and salts thereof are disclosed in WO 94/28902. 

Phentoiamine, 3-[[(4,5-dihydro-1 H-imidazol-2-yl)methyl](4- 
methylphenyl)amino]phenol, and salts and esters thereof, and the use of 
phentoiamine in the treatment of sexual dysfunction is disclosed in United 
States Patent No. 5,731 ,339, also incorporated herein by reference. 

Sildenafil and phentoiamine are each known to treat sexual 
dysfunction. The effectiveness of phentoiamine for treatment of sexual 
dysfunction is demonstrated by test procedures described in U.S 
5,731 ,339. Similar procedures can be used to determine the 
effectiveness of sildenafil and combinations of phentoiamine and 
sildenafil. 

Since the present invention relates to a method of treatment 
comprising the administration of a combination of two components, the 
components can be co-administered simultaneously or sequentially. 
Altematfveiy, a single pharmaceutical composition comprising sildenafil, 
or a pharmaceutically acceptable salt thereof, and phentoiamine, or a 
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pharmaceutically acceptable salt or ester thereof, in a pharmaceutlcally 
acceptable carrier can be administered. The components of the 
combination can be administered individually or together in any 
conventional oral dosage form such as a capsule, tablet, chewable 
tablets, powder, cachet, suspension or solution. The formulations can be 
prepared using conventional pharmaceutical excipients and additives 
using conventional techniques. Such pharmaceutically acceptable 
excipients and additives include non-toxic compatible fillers, binders, 
disintegrants, buffers, preservatives, anti-oxidants, lubricants, flavorings, 
thickeners, coloring agents, emulsifiers and the like. 

Information on formulations comprising sildenafil are 
disclosed in WO 94/28902. Representative formulations comprising 
phentolamine are disclosed in U.S. 5,731,339. It is contemplated that 
where the two active ingredients are administered as a single 
composition, the dosage forms as disclosed in the aforementioned patent 
or application may readily be modified using the knowledge of one skilled 
in the art. 

A typical fonnulatii?n for sildenafil comprises 25, 50 or 100 
mg of active and as inactive ingredients, microcrystalline cellulose, 
anhydrous dibasic calcium phosphate, croscarmellose sodium, 
magnesium stearate, hydroxypropylmethylcellulose, titanium dioxide, 
lactose, triacetin, and FD&C Blue #2 aluminum lake. 

A typical fomiulation for phentolamine is as follows: 

Component mg/Tablet (w/w%) 

phentolamine rriesylate, USP 40 (10) 

Microcrystalline Cellulose, NF 341 .6 (85.4) 

Croscarmellose Sodium, NF 16 (4.0) 

Colloidal Silicon Dioxide, NF 0.4 (0.1) 

Magnesium Stearate, NF 2 (0.5) 

Total 400 (100) 



The following are exemplary formulations for the phentolamine 
mesylate/sildenafil citrate combination: 
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Direct Compression Formulation 

Component mg/Tablet 

Phentolamine Mesylate 80 

Sildenafil Citrate 100 

Microcrystalline Cellulose 207.5-209.0 

Croscarmellose Sodium 10 

Silicon Dioxide 0.5 

Magnesium Stearate 0.5-2 

Total 400 



The direct -compression formulation is manufactured by 
blending the active ingredients and excipients and compressing the 
mixture into tablets. 



Wet-Granulation Formulation 

Component mg/Tablet 

Phentolamine. Mesylate 80 

Sildenafil Citrate 100 

Microcrystalline Cellulose 80 

Lactose 114-115.5 

Sodium Starch Glycolate 12 

Povidone 1 2 

Water (evaporates) 

Magnesium Stearate 0.5-2 

Total 400 



The wet-granulation formulation is manufactured using the 
following steps: 

1 . the active ingredients are combined with 
microcrystalline cellulose, lactose and sodium starch glycolate in a 
mixer/granulator; 

2. povidone is added to water to form a solution; 

3. the granulating solution (from step 2) is added to the 
powder blend (from step 1) with agitation to form a granulation, and the 
resulting granulation is dried; 

4. the dry granulation is blended with magnesium 

stearate; and 
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5. the mixture is compressed into tablets. 



Fast-Dissolving Formulations 
A 

Component 



Phentolamine Mesylate 
Sildenafil Citrate 
Gelatin 
Mannitol 
Flavor 
Water 
Total Dry Tablet Weight 



mg/Tablet 



40 
50 
30 
29 
1 

(evaporates) 
150 



The above tablet form is manufactured by: 

1 . forming a uniform dispersion achieved by adding the 
active ingredients and excipients to water with agitation; 

2. filling aliquots of the dispersion into molds; and 

3. lyophilizing to form dry. tablets. 



Component 


mg/Tablet 


Phentolamine Mesylate 


40 


Sildenafil Citrate 


50 


Microcrystalline Cellulose 


95 


Crospovidone 


10 


Sodium Bicarbonate 


2 


Citric Acid 


v2 


Flavor 


1 


Total 


200 



The tablets are made by blending the combination of the 
actives and excipients and compressing the mixture into tablets. 



The compounds in the combination of this invention for 
treating sexual dysfunction are administered in accordance with the 
treatment regimens described in each of the above listed publications. 
For example, for a combination of a Type V cGMP PDE inhibitotB such as 
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Sildenafil in combination with phentolamine, the typical dosage is 5 to 100 
mg of Sildenafil and 5 to 75 mg of phentolamine per dose, usually 
administered approximately one hour prior to intercourse. It is expected 
that the dosage of the individual components in the combination will be 
less than the dosage required when the individual components are 
administered alone. The exact dose of either component of the 
combination to be administered and the timing thereof is determined by 
the attending clinician and is dependent on the potency of the compound 
administered, the age, weight, condition and response of the patient. 
Where the components of a combination are administered separately, the 
separate dosage forms need not be administered simultaneously. 

Since the present invention relates to treatment with a 
combination of active ingredients wherein said active ingredients may be 
administered separately, the invention also relates to combining separate 
pharmaceutical compositions in kit form. That is, a kit is contemplated 
wherein two separate units are combined: for example, a sildenafil 
pharmaceutical composition and a phentolamine pharmaceutical 
composition. The kit will preferably include directions for the 
administration of the separate components. The kit form is particularly 
advantageous when the separate components must be administered in 
different dosage forms (e.g. tablet and capsule) or are administered at 
different dosage intervals. 
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What is claimed is: 

1 . A pharmaceutical composition for the treatment of human 
sexual dysfunction comprising a therapeutically effective amount of 
phentolamine or a pharmaceutically acceptable salt or solvate or ester 
thereof, a therapeutically effective amount of a cGMP PDE V inhibitor or a 
pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 

2. A composition of claim 1 wherein the cGMP PDE V inhibitor 
is sildenafil or a pharmaceutically acceptable salt or solvate thereof. 

3. The composition of claim 1 wherein the phentolamine is 
phentolamine mesylate. 

4. The composition of claim 1 wherein the sildenafil is sildenafil 

citrate. 

5. The composition of claim 1 wherein the phentolamine is 
phentolamine mesylate and the cGMP PDE V inhibitor is sildenafil citrate, 

6. A method of treating human sexual dysfunction comprising 
the simultaneous or sequential administration of a therapeutically effective 
amount of phentolamine or a pharmaceutically acceptable salt, solvate or 
ester thereof, and a therapeutically effective amount of a cGMP PDE V 
Inhibitor or a pharmaceutically acceptable salt thereof. 

7. The method of claim 6 wherein the cGMP PDE V inhibitor is 
sildenafil or a pharmaceutically acceptable salt or solvate thereof. 

8. The method of claim 6 wherein the phentolamine is 
phentolamine mesylate. 

9. The method of claim 6 wherein the cGMP PDE V inhibitor is 
sildenafil citrate. 
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10. The method of claim 6 wherein the phentolamine is 
phentolamine mesylate and the oGMP PDE inhibitor V is sildenafil citrate. 

11. A kit comprising in separate containers in a single package, 
pharmaceutical compositions for use in combination to treat sexual 
dysfunction which comprises in one container a therapeutically effective 
amount phentolamine or a pharmaceutically acceptable salt, solvate or 
ester thereof in a pharmaceutically acceptable carrier and in a second 
container a therapeutically effective amount of a cGMP PDE V inhibitor or 
a pharmaceutically acceptable salt of solvate thereof in a 
pharmaceutically acceptable carrier. 

12. A pharmaceutical composition for the treatment of human 
sexual dysfunction comprising a therapeutically effective amount of a first 
vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof, a therapeutically effective amount of a second vasodilating 
agent or a pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 

13. The pharmaceutical composition of claim 12 wherein said 
first vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is an adrenergic blocker. 

14. The pharmaceutical composition of claim 13 wherein said 
adrenergic blocker is an alpha-adrenergic blocker. 

15. The pharmaceutical composition of claim ^4 wherein alpha 
adrenergic blocker is selected from the group consisting of an alphal- 
adrenergic blocker, an alpha2-adrenergic blocker or both an alphal- 
adrenergic blocker and an alpha2-adrenergic blocker. 

16. The pharmaceutical composition of claim 12 wherein said 
second vasodilating agent or a pharmaceutically acceptable salt or 
solvate or ester thereof is a cGMP PDE inhibitor. 

17. The pharmaceutical composition of claim 12 wherein said 
first vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is an adrenergic blocker and said second vasodilating agent 
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or a pharmaceutically acceptable salt or solvate or ester thereof is a cGMP 
PDE inhibitor. ' 

18. The pharmaceutical composition of claim 17 wherein the 
adrenergic blocker is selected from the group consisting of phentolamlne, 
phentolamine mesylate, phentolamlne hydrochloride, 
phenoxybenazmine, tolazoline, dibenamine, yohimbine, terazosin, 
doxazosin and prazosin. 

19. The pharmaceutical composition of claim 17 wherein the 
cGMP PDE inhibitor is a cGMP PDE V inhibitor. 

20. The pharmaceutical composition of claim 17 wherein the 
cGMP PDE V inhibitor is selected from the group consisting of: 
sildenafil. 

(6R, 1 2aR)-2,3,6,7, 12,1 2a-hexahydro-2-methyl-6-(3,4- 

methylenedioxyphenyl)-pyrizino[2M':6,1]pyrido[3.4-b]indole-1,4-dione 
(Compound A), and 

(3S,6R.1 2aR)-2,3.6,7,1 2,1 2a-hexahydro-2.3-dimethyl-6-(3,4- 

methylenedioxyphenyl)-pyrazlno[2M':6,1]pyrido[3,4-b]indole-1.4-dione 
(Compound B) or a pharmaceutically acceptable salt or solvate thereof. 

21 . A method of treating human sexual dysfunction Comprising 
the simultaneous or sequential administration of a therapeutically effective 
amount of a therapeutically effective amount of a first vasodilating agent or 
a phamiaceutically acceptable salt or solvate or ester thereof, a 
therapeutically effective amount of a second vasodilating agent or a 
pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 
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